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PBOAT200   A COMPUTER PR06RAH FOR PROCESSING RAM 
Pb-U-Th ISOTOPE DATA

by 

K. R. Luduig

INTRODUCTION

PGOAT200 is a version of a family of Pb-isotope data- 
reduction programs that uere first written for HP-9830/9831 com 
puters (Luduig, 198Za>. The most recent precursor (Luduig, 1984) 
is a program uritten for HP-86/87 computers. These programs 
suffered from both a lack of computational speed and a require 
ment that the user be familiar enough uith the philosophy of the 
programs to aluays do everything "right". But uith the current 
availability of inexpensive microcomputers uith very large 
amounts of memory, a very fast microprocessor, and a highly 
structured BASIC language, it has been possible to reurite these 
programs into one that is much more flexible, rapid, and tolerant 
of operator errors or misunderstanding: PBOATZ00.

PBOATZ00 takes rau Pb-U-Th isotope data (either typed in 
from the keyboard or from VISICALC files), including all relevant 
data from the chemistry laboratory, and calculates elemental and 
isotopic concentrations, isotope ratios, apparent ages, uncer 
tainties and error-correlations in these values using the algor 
ithms developed in Luduig (1980). The resulting data (figure 1) 
is corrected for instrumental mass fractionation, for laboratory 
blanks, and for the initial Pb of radiogenic samples. Data 
defining the particular spikes and blanks of a particular lab 
oratory are entered by each user, and stored as user-specific 
data files on the same disk as the PBOATZ00 itself. Because of 
this feature, several different laboratories can use the same 
program without the need for program modification.

Rau data that has been stored as a VISICALC file can be 
converted (either in uhole or in part) to a reduced-data file 
which is compatible uith the ISOPLOTZ00 plotting program (Luduig, 
1985b). PBOAT200 can accept data from laboratories using a

. , .. Z08D , Z06_. 205,,, Z35M Z33M variety of spikes, including Pb, Pb, Pb, U, U-
*J ~HR 7 7{Ql

U, and Th. These spikes can be delivered either by liquid 
aliquot or to the total sample, for any combination of elements. 
Keyboard data-input is managed by a flexible, friendly, and 
error-resistant FORM screen uhich makes extensive use of HELP 
screens and error-trapping.
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HARDWARE REQUIRED

PBDAT200 requires a Hewlett-Packard SERIES 200 computer 
running under BASIC 2.1 or BASIC 3.0, with at least 256 kbytes 
of memory over that required for the BASIC operating system. If 
the BASIC 2.1 operating system is used, the AP2_1 binary must 
have been loaded before running the program. For BASIC 3.0, the 
following binaries must also be resident in memory: MAT, KBD, 
ERR, KNB2_0, CS80, DISC, HPIB, and MS.

The program assumes that the printer is connected to the 
HPIB interface at address 701, and that a dual-disk drive is 
present at address 700. To make use of the data file features of 
PBDAT200, you'll need the VISICALC program to be able to create 
the raw-data files.

GETTING STARTED

Put the disk containing the PBDAT200 program in the default 
disk drive (the BASIC operating system must already be in memory) 
and type LOAD "PBDAT",!. Press the EXECUTE key. The program will 
take about a minute to load, then the CRT will display,

FILES PRESENT ON THE DISK IN DRIVE 0: LABEL: B9826 

JOHNS_LAB OLDLAB NEWLAB BLD615LAB JMF 6ALENALAB

*******************************************************«***4

YOU MUST HAVE A LABDATA FILE IN MEMORY TO PROCEED. 

SELECT A LABDATA FILE WITH ARROW KEYS, THEN PRESS EXECUTE

(Press R4 to define a new LABDATA file, 
press fcfl or fcJL to change the LABDATA disk drive)

i DRIVE 0 ! DRIVE 1 ! i 1 DEFINE NEW 
.          .           |           j                      .

! ! ! ! i ESCAPE
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In order to use PBOAT200, you'll need to either select an 
existing LABDATA file, or create a neu one. For now, just select 
one of the existing files so you can see hou the program works; 
I'll go over LABOATA files in detail in a later section. To 
select a LABOATA file, use the left- and right-arrow keys to 
change which LABOATA file is highlighted; uhen the one you uant 
to use is highlighted, press the EXECUTE key. The LABOATA file 
will be accessed, and the CRT uiill display:

Note the highlighted boxes at the bottom of the CRT. The 
words in these boxes tell you what the current functions of the 
softkeys are (the 10 keys labelled k0 through k9 at the upper 
left of the keyboard), and "map" directly to them. So the word 
in the upper-right box corresponds to the upper-right softkey 
(k0), the louer-riQht box to the lower-right softkey (k9), and so 
on.

PBDAT rev. July 24, 1985 K.R. Luduig, U.S. Geol. Survey 

LABDATA file is ZIRCONLAB

PRESS kl TO ENTER RAU DATA FROM THE KEYBOARD 

PRESS fcl TO ENTER RAU DATA FROM A DATAFILE 

PRESS CTRL I TO LOAD & RUN ISQPLOT

SPIKED UITH Pb-208 AND U-235 CRT IS OUTPUT DEVICE

{ CHANGE Pb0 !Pb288 SPIKED! U-235 SPIKED! LABOATA ! DATAFILE ! 

! USE PRINTER!Pb20S SPIKED! U-233 SPIKED! HELP ! KEYBOARD I

I'll refer to the above display as the Top-Level Screen. 
Look at the message in the lower-right corner of the CRT (CRT IS 
OUTPUT DEVICE). This tells you that all output will appear only 
on the CRT. If you want your reduced data to be printed out on 
the printer, press softkey k5 (USE PRINTER). Notice that the 
message in the lower-right corner changed to reflect your re 
quest, and that the definition of softkey k5 is now USE CRT. In 
general, the softkey definitions indicate what the softkeys will 
do when pressed, not what the current status of that function is.
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The phrase at the louer-left of the CRT tells you uhich type 
of spikec the program assumes are being used ( Pb-2&8 or Pb-285, 
U-235 or U-233/236). If the phrase isn't correct for your 
samples, just press the appropriate softkey to change the assumed 
spikes.

Notice that softkey k8 is labelled HELP. HELP softkeys 
exist in several parts of the program, and uhen pressed uill 
display information on the CRT that uill help you figure out uhat 
to do <hou to answer queries, more detailed explanations of the 
softkey-functions...). For your first sessions with the program, 
you should invoke every HELP screen available to become more 
familiar with the general philosophy and terminology of the 
program.

ENTERING DftTfl FROM THE KEYBQftRD

INTRODUCTION TO FORK SCREENS:

First, press the Pb-208 SPIKED and U-235 SPIKED softkeys to 
use for our example. Press the KEYBOARD key to start keyboard 
data-entry. The CRT uill then display:

SAMPLE NAME                    > ??

SAMPLE WEIGHT (gram) 1 
TOTAL-ALIQUOT WEIGHT (gram)

(enter only if appropriate) 
Pb-UHSPIKED ALIQUOT (gram) 8 
Pb-SPIKEO ALIQUOT (gram) 1 
U/Th SPIKED IN TOTAL (1)

OR Pb-SPIKEO (2) ALIQUOT 2

Pb-SPIKE DELIVERED (gram) 0
U-SPIKE DELIVERED (gram) 8
Th-SPIKE DELIVERED (gram) 9

Use ARROWS, (CTRL) CONTINUE, or KNOB to move cursor

ENTER a new value, press EXECUTE uhen all parameters are defined.

_. . . . -...- _ 

I I I I I ESCAPE I
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This is a FORM screen   a format for data-entry used exten 
sively by PBOATZee. Notice that the top line (SAMPLE NAME) has a 
rou of dashes (the FORM cursor) extending to a pair of question- 
marks, and that the question-marks are highlighted. The dashes 
and highlighting indicate that SAMPLE NAME is the parameter that 
the FORM cursor is on. Type in a name for the sample uhose data 
you are entering. The double-question marks uill disappear, and 
your sample name uill appear in its place as you type it in. 
Press the ENTER key uhen you've finished typing in the sample 
name, and the FORM cursor uill move doun to the next parameter 
uith the sample name remaining uhere you typed it. You can move 
the FORM cursor to any parameter by pressing the up-arrou or 
doun-arrou keys, by pressing the CONTINUE (next parameter doun) 
or CTRL-CONTINUE (next parameter up) keys, or by rotating the 
KNOB at the upper-left of the keyboard.

To enter a value for a parameter, move the cursor to the 
appropriate parameter and type in the value. You can edit uhat 
you type in uith the left- and right-arrou keys, the DEL CHR, INS 
CHR, BACKSPACE, and CLR LN keys. Uhen you're satisfied uith uhat 
you've typed in, presc the ENTER key and the value uill be 
entered for that parameter. If you've made an obvious error, the 
computer uill display an error message at the bottom of the CRT 
and ask you to re-enter the value. Notice that even if you type 
something into one of the response areas, unless you press the 
ENTER key it uill disappear uhen you move the cursor to another 
parameter.

Uhen you've entered values for all the required parameters 
(a double question-mark in a response area indicates that you 
must enter a response for that parameter; other parameters may be 
optional), submit the form by pressing the EXECUTE key. Until 
you do this, none of the values that you entered uill be used. 
If you uant to escape from the FORM at any time, just press the 
ESCAPE softkey. Uhen you press the ESCAPE softkey, none of the 
values in the FORM that you enter uill be retained by the pro 
gram.

Softkey k4 is defined as a HELP key for the FORMs. If you 
don't understand the significance of a parameter in the FORM, put 
the FORM cursor on that parameter and press the HELP softkey. 
The CRT uill then give you more information on uhat the signif- 
cance of that parameter is and uhat sort of response is required.

A handy feature of the data-input FORMs is that you can re 
use the last values entered for any FORM by pressing the RECALL 
key uhen the FORM is displayed. The last-entered values for that 
FORM uill then appear in the current FORM. This feature is 
especially useful if you made an error in entering the data for a 
sample but didn't notice the error until after you submitted the 
FORM.
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7 Aft
THE "UEI6HTS" FORM FOR **°Pb-SPIKED SAMPLES

The above FORM requires values for the various weights 
involved in a sample analysis. Their significance is as follous :

Sanple Weight:

The ueight of the sample that was actually attacked and put 
into solution, in grams.

Total Aliquot Ueight:

The ueight of the total solution of the entire sample, in 
grams. Enter a value here if you only extracted a fraction of 
the total solution of the sample; if all of the solution was used 
(so that the Total Aliquot is just the sum of the Unspiked Ali 
quot plus Spiked Aliquot ueights), you needn't enter any value 
here - it mill be assumed to be the sum of the ueights of the 
spiked and unspiked aliquots.

Pb-Unspiked Aliquot (grans):

The ueight of the solution used as the Pb-unspiked aliquot. 
Samples spiked with Pb before dissolution will have no Pb-un 
spiked aliquot, nor uill blanks. In these cases, the Pb-unspiked 
aliquot ueight is zero.

Pb-Spiked Aliquot (grans):

Z08 The ueight of the solution spiked uith Pb.

U/Th-Spiked in Total (1) or Pb-spiked (Z) Aliquot:

If the sample uere total-spiked (spiked before attack or 
before any aliquot ing) for U(Th), enter a value of 1. If the 
U(Th) spike uere added to the same aliquot as the Pb-208 spike, 
though, enter a value of 2. Incidentally, PBOATZ08 aluays 
assumes that if a Th-Z30 spike uere used, it uas either mixed 
uith the U spike or added to the same aliquot as the U spike.

Pb-Spike (U-Spike, Th-Spike) Delivered (grans):

The amount of the Pb, U, or Th spikes delivered, in grams. 
If the Th spike is part of a mixed U-Th spike, then the U and Th 
spike ueights must be the same.
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THE "Pb-UNSPIKED RATIOS" FORH < ZB8Pb-SPIKED SAMPLES):

After you submit the completed WEIGHTS FORM, the next FORM 
uill be:

Pb-UNSPIKED ALIQUOT:

206/284            > 7? 
terror 77

206/207 77 
Xerror 77

206/208 77 
Xerror

Pb-BLANK (nanogram) 77 

(ERRORS MUST BE 2-SI6MA)

Enter values for the three ratios, together with their 
errors. The ratios should be uncorrected for mass fractionation, 
and the errors should be at the 2-sigma (or 95X-confidence limit) 
level, in percent. The errors should correspond to the statis 
tical errors from the mass-spectrometer run, without including 
the uncertainty due to mass-fractionation.

If you entered a value of zero for the Pb-unspiked aliquot 
weight in the previous FORM, the above FORM uill ask you only for 
the estimated Pb-unspiked 206/Z08 ratio. You may not have any 
hard data for this ratio, but you'll still have to enter an 
estimate in order to get any reduced Pb-data.

The Pb blank is the blank that corresponds to the unsoiked 
portion of the analysis only. So if the dissolution process 
alone contributed a significant amount to the overall blank, you 
should include only that fraction of the dissolution blank that 
corresponds to the Pb-unspiked aliquot.

If you didn't measure Pb-isotope ratios for the Pb-unspiked 
aliquot, just bypass this FORM by pressing the ESCAPE softkey.

THE "Pb-SPIKED RATIOS" FORM < 2WPb-SPIKED SAMPLES):

The next FORM requires the Pb-isotope ratios for the Pb- 
spiked aliquot, as shoun belou-
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Pb-SPIKED ALIQUOT:

286/204 (enter if known) 
Xerror ?

206/207           > (enter if known) 
Xerror ?

236/208 ?? 
Xerror ??

The 206/204 and 206/207 ratios for the Pb-spiked aliquot are 
optional -- if you don't have data for one or both of these 
ratios, don't enter any values for them. If your sanple contains 
radiogenic Pb, though, you should always include the 206/207 
ratio for the Pb-spiked aliquot, because PBDATZ00 can calculate 
the Pb concentration more accurately if it is included.

If there uere no Pb-unspiked aliquot ratios, the Pb-spiked 
aliquot FORM uill also ask for the estimated Pb blank. Enter the 
Pb blank that corresponds to the Pb-soiked aliquot.

THE "U-SPIKED RATIOS" FORM ( Z35U-SPIKED SAMPLES):

The next FORM requires the U and (optional) Th isotope 
ratios of the spiked aliquot and their estimated blanks, as shown 
below:

U-SPIKED ALIQUOT:

Z38/Z3S           > ? 

Xerror ?

232/230 ? 
Xerror ?

U- BLANK (nanogranfi) ? 
Th-BLANK (nanogram) ?

Enter the ratios and uncertainties as before. The blank 
assignments should reflect only the blank for the U(Th)-spiked 
aliquot. You can enter zero if you feel that the blank is negli 
gible. If the sanple wasn't spiked for U or Th, or if you didn't 
measure any U or Th isotope ratios, just press the ESCAPE soft- 
key.
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THE "INITIftL-Pb ISOTOPE RftTIOS" FORM:

If the Pb in the sample is radiogenic and you uant to calcu 
late Pb-U-Th isotope apparent ages, you must enter estimated 
values for the initial-Pb isotope ratios in this FORK. If the Pb 
in your sample is nonradiogenic (common), or you aren't inter 
ested in apparent ages, just ESCAPE from this FORH. The initial 
Pb is defined as the Pb uhich uas present at the time the U-Pb 
system of interest uas "born". For a mineral or rock, this mill 
generally be the Pb present at the time of formation of the 
mineral or rock.

The FORM for the Initial-Pb ratios is shoun belou:

INITIflL-Pb ISOTOPE RflTIOS: 
(Errors are absolute, not I)

206/204            > 18.78 
error 0

207/204 15.63 
error 0

208/204 38.63 
error 0

206/204 - 207/204 
error-correlation 0.9

(Stacey-Kramers Model-Age?) ?

The default values are those for a zero-age system on the 
Stacey-Kramers Pb-grouth curve (Stacey and Kramers, 1975). The 
errors for the ratios must be entered at the 2-sigma level and in 
absolute values, not percent values. Enter nonzero errors only 
if you have reason to believe that the actual initial-Pb isotopic 
composition uas different from sample to sample, or if this is 
not one of tuo or more samples in a suite. If you're reducing 
data for several cogenetic sampleo and you intend to pool the 
data for a concordia-diagram treatment, enter zero errors even 
though there is some uncertainty in your estimates of the 
initial-Pb ratios.
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If you do enter nonzero errors for the initial-Pb ratios, 
you'll need to enter an estimate of the correlation betueen the 
Z06/Z04 and Z07/204 errors. This value should always be nonzero 
- typically in the range of 0.8 to 0.95. This error correlation 
value is the same as the conventional correlation coefficient 
that you'd get if you did a linear regression of the Z07/Z04 
versus Z06/Z04 for several samples representing the true range of 
initial-Pb ratios for the system from uhich your samples were 
derived. If none of this makes much sense but you still need to 
enter nonzero errors, try an error correlation of 0.9

You can have PBOATZ00 use the Stacey-Kramers growth-curve 
values (Stacey and Kramers, 1975) for any age by typing in the 
age as the last parameter (Stacey-Kramers Model-Age), then press 
ing the EXECUTE key. The Pb-isotope ratios defined by the 
Stacey-Kramers curve for that age will immediately appear in the 
FORM, after uhich you can either edit the values, or just press 
the EXECUTE key a second time to submit the filled-out FORM.

7-1:1 
SAMPLES SPIKED WITH ft MIXED U- U <- Th) SPIKE:

233 2 3S 
For samples spiked with a mixed U- U spike instead of a

235U spike, PBOATZ00 accepts tuo different types of data input.
The first type is for data that is already partially reduced so 
that the Sample-Z38/Spike-Z33 ratio has already been calculated. 
This should be the case for data from a mass spectrometer running 
under either ANALYST (Luduig, 1985a) or DBATZB (Luduig, 198Zb). 
The Sample-Z38/Spike-Z33 ratio is simply the ratio of moles of

738 233 
natural U in the U-spiked aliquot to the moles of U deliv-

7 "^C^ 7 ̂ ?R 
ered as the spike. The second type is for ray U/ U and
Z3311 .Z3811 ,. U7 U ratios.

7-771 "7 ~XC

The default type of data-input for U- U spiked samples 
is the first one (Sample-Z38/Spike-Z33). To change from the 
default type, press SHIFT k7 (labelled UZ33 SPIKED) from the Top- 
Level PBDATZW display. You can then choose either of the tuo 
data-input Formats.

For the first type of data input, the FORM screen uill look 
like:

-10-
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U-SPIKED ALIQUOT:

SAMPLE-Z38/SPIKE-233     > 7 
Xerror ?

Z3Z/Z30 ? 
Xerror ?

U- BLANK (nanograne) ? 
Th-BLftNK (nanograns) ?

238
Enter the calculated ratio of the moles of U in the LI- 

233 spiked aliquot of the sample to the moles of U that you added
235 from the spike. The rest of the FORM is the same as for U-

spiked samples.

The second type of Z33/236/Z38 FORK (Sample-238/Spike-Z33 
not calculated) will look like :

U-SPIKED ALIQUOT:

Z33/Z36              > ? 
Xerror ?

Z33/Z38 ? 
Xerror ?

Z3Z/Z38 ? 
Xerror ?

U- BLANK (nanogram) ? 
Th-BLANK (nanograne) ?

Just enter the raw (unconnected for fractionation) ratios 
and errors as usual.
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SAMPLES SPIKED UITH ft MIXED 2t5Pb-U-230Th SPIKE:

Z05u 230 For samples that were total-spiked with a nixed HPb-U- Th
epike (the U can be either Z35 or 233-236), the first FORM uill 
be:

Pb-205 SPIKED SAMPLE:

SAMPLE NAME                > ?? 

SAMPLE WEIGHT (grans) ?? 

Pb-205 SPIKE DELIVERED (grans) 77

205 This FORM assumes that the Pb spike uas delivered to the
total sample represented by the sample weight.

205 
The next FORM for a Pb-spiked sample is:

Pb-SPIKED ALIQUOT:

206/204        ) 7?
Xerror 7?

206/207 ??
Xerror ??

206/208 ??
Xerror 77

206/205 ??
Xerror ??

Pb-BLANK (nanograns) 7?

The Pb blank is the blank that corresponds to the complete 
attack, extraction (if any), and loading procedure. The rest of

205 
the data input (for Pb-U-Th spiked samples) is the same as for

Pb-spiked samples.

ENTERING DATA FOR BLANKS:

For Pb-blanks, you usually uon't have any specific data for 
the Pb-unspiked aliquot ratios, and you might not have any data 
for the Pb-spiked 206/204 ratio. So for blanks, enter the ueight 
of the Pb-unspiked aliquot as zero (since there wasn't any un-
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spiked aliquot). PBOAT280 will still ask you for an estimated 
value for the unspiked 206/208 ratio, however. Enter your best 
guess for this value - unless your blank is very underspiked, 
your guess doesn't have to be too accurate. You'll also need to 
enter an uncertainty in your estimate   5% isn't too large if 
you knou only that the blank Pb is a "normal" common Pb.

The Pb-BLANK value that you enter into the Pb-Spiked Ali 
quot Ratios FORM uill depend on uhat type of blank-determination 
you are doing. For a total-blank, enter a blank-value of zero. 
For a reagent blank, though, you should snter the estimated blank 
for loading plus uhatever handling (evaporation, weighing...) 
accompanied the blank procedure.

ENTERING DATA FROM VISICALC-CREATED RAU-DATA FILES

The best method for reducing data for more than one or two 
samples at a time is to put the rau data in a VISICALC spread 
sheet, so that you can edit the rau data at any time or re-reduce 
some of the data uith new LABOATA file values without having to 
retype in a lot of data. You'll need the VISICALC program, of 
course.

To be compatible uith PBOAT290, the format of your raw- 
data VISICALC files must conform to certain criteria. These 
criteria are:

1) the column-uidth must be 9 characters (the default 
setting);

2) the first 2 columns (A and B) must contain the 
sample names, as uell as any embedded specifiers 
(see belou);

3) the data in each column must conform to the column- 
headings as shoun in figures 2 and 3;

4) the column-headings must directly overlie a rou con 
sisting of repeating equals-signs that extends over 
exactly as many columns as are in use for the rau 
data.

5) the first rou can contain a file title of up to 80 
characters.
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If you use the TEMPLATE file (on the sane disk as 
PBOAT200) to start your raw-data spreadsheets, you won't have to 
uorry about getting the fornat right. Just bring up the VISICALC 
program (read the documentation for the program if you don't know 
hou to do this), and load in the TEMPLATE file with the /SS 
command. You'll have to specify the volume label from VISICALC 
to access the TEMPLATE file; it's probably B982B if the disk uas 
initialized from the BASIC operating system. If not, check the 
label with the CAT command from BASIC.

The TEMPLATE spreadsheet contains the appropriate column- 
headings for both Pb-208 spiked samples and Pb-205 spiked 
samples, as well as U-235 or U-233/236 spiked samples. If the 
spreadsheet uill contain data for Pb-208 spiked samples, delete 
the rows containing the column-headings for Pb-205 spiked 
samples; do the opposite if your samples uill be spiked with Pb- 
20S, and also delete the extra columns. The column-headings for 
the tuo types of samples are shown in figure 3, and a sample rau- 
data spreadsheet is shown in figure 4.

Note that the first 2 columns (A and B) contain the sample 
names. You can include more information on the samples by using 
the rows above or belou the row that contains the numeric data 
for the sample. Just make sure that no numeric data appears to 
the right of these additional comments.

If you don't have any data for one of the columns, or if 
that column is irrelevant (for example, thorium data when you 
didn't spike the sample for thorium), don't enter anything in 
that column. You can use the REPLICATE command (/R) to fill in 
several cells in a column with the same value (such as blanks). 
Enter all errors (uncertainties) at the 2-sigma level and in 
percent.

Note that the columns for uranium isotope ratios and 
errors can contain either the 238/235 ratio and error, the 
Sample-238/Spike-233 ratio and error, or the 233/238 ratio and 
error. The program uill assume one or the other depending on 
whether (1) the sample uere spiked with a Pb-205 mixed spike, in 
which case the LABDATA file uill specify a 235 or 233/236 U- 
spike, (2) you specified a U-235 or U-233/236 spike from the 
Top-Level CRT display, (3) uhich data-input format for U-233/U- 
236 spiked samples you are using, and (4) you have embedded 
specifiers (see belou) uithin the sample name columns of the rau- 
data spreadsheet.

233 236 
IF your data is for U- U spiked samples uith raw

233/236 and 233/238 ratios, the 233/236 ratios and errors must 
occupy the last tuo columns of the spreadsheet (AC and AD for 
208-spiked samples, T and U for Pb-205 spiked samples).
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USIN6 EMBEDDED SPECIFIERS WITHIN THE RAW-DATA SPREADSHEET:

The raw-data spreadsheet can contain all of the necessary 
information to tell the program how the data is to be reduced, 
including which LABDATA file to use, whether spiked with Pb-208 
or Pb-205, U-235 or U-233/236, and whether the U-Th was spiked in 
the total aliquot or the Pb-spiked aliquot. These specifiers can 
change from sample to sample, so that a large raw-data spread 
sheet can contain data reduced at various times (or by various 
laboratories), with different spikes and procedures, yet the 
whole file can be reduced in a single request that creates a 
single reduced-data file.

Embedded specifiers consist of a few characters enclosed 
in asterisks, and must occur within the sample name columns (A 
and B). The specifiers affect how data for samples below the 
specifiers are reduced. The types of embedded specifiers that 
you can use are shown below=

SPECIFIER

 205*

»208» 

»235»

»233»

*TU»

*PU»

 SAMSPK*

»368»

SIGNIFICANCE

The characters following the specifier
indicate the name of the LABDATA file to
be used (for example, *L» NEWLAB ) .

205Samples were spiked with a mixed 
/U/Th spike.

Samples were spiked with a Pb spike.

Pb/

Samples were spiked with a 
(208-spiked samples only).

235
U spike

233 Samples were spiked with a mixed U-
T-7C

U-spike (208-spiked samples only). 

Samples were total-spiked with U(Th).

Samples were spiked for U (and Th ) in the 
Pb-spiked aliquot.

233 236 
Raw data for any U- U spiked samples
will be in the form of Sample-238/Spike- 
233 ratios rather than the raw 233/236 
and 233/238 ratios.

Raw data for any U- U spiked samples
will be in the form of raw 
233/238 ratios.

233/236 and
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Note that if you uant to reduce just part of the data in a 
rau-data file, you must include the rou numbers of the appro 
priate embedded specifiers in the sample numbers that you re 
quest. Otherwise, PBOATZ09 will never access the embedded speci 
fiers to be able to do uhat you uant. So if the embedded speci- 
-fiers of interest occur in, say, rou 13 of the rau-data spread 
sheet folloued by the actual data in rous 14 through 20, you 
would have to include the "sample number" for rou 13 for the 
embedded specifiers to uork. You'll be able to tell uhich 
"sample number" to use from the printout or display uhen you 
access the rau-data file from PBOAT200.

STORING VISICALC RAU-DATA FILES:

Once you've entered all of your data in your rau-data 
spreadsheet, you should store it in tuo different ways. First, 
store the file uith the /SS command. You can retrieve this type 
of file uith the normal /SL VISICftLC command, and then edit or 
add to the data in the spreadsheet. Second, store the file uith 
the /PF command. You'll uant to store the entire spreadsheet, so 
you'll have to knou uhere the louer-right corner of the spread 
sheet is. If you aren't familiar uith VISICftLC, You should read 
the explanation of /PF files in the VISICALC documentation.

Make sure that the PRINTER WIDTH is 80 uhen you store a 
/PF file. This is the default value (the one that is used uhen 
VISICALC is first loaded into memory), but might have been 
changed if someone has previously printed out the spreadsheet 
using the small-print option of the printer. See either the 
VISICALC or ISOPLOTZ00 documentation to see hou to change the 
PRINTER WIDTH.

/PF rau-data files can be read by PBDAT209 (and by 
ISOPLOT200), but can't be edited or added to. When VISICALC asks 
you to enter a name for the /PF file, make sure that you use only 
letters or numbers in the file name. Characters such as slashes 
or underscores uon't uork. You. can use exactly the same nane For 
the /PF file as the /SS file, if you like.

REDUCING DATA FROM A VISICALC RAU-OATA FILE:

To reduce data from a VISICALC rau-data file, press the 
DATAFILE softkey (k4) from the Top-Level screen. The DATAFILE 
screen uill appear as shoun belou-
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Press k0 for a catalog of the disk in the left-hand drive. 

Press kl for a cataog of the disk in the right-hand drive. 

Press kl to load a VISICALC datafile into nenory. 

Press kS to print out the datafile on the printer. 

Press kZ to cancel kB. 

Press kfi for HELP. 

Press kA to escape.

TcATAL<«~i£i0TcAfi£6cf6r*ITi TLOAD'OATAFILE?

I ! PRINT DATA i I HELP i ESCAPE !

Softkeys k0 or kl uill give you a catalog of all of the 
possible raw-data files on the disk in either drive. Only those 
files stored from V1SICALC as a /PF file uill appear in the 
catalog. A typical catalog uill look like:

VISICALC /PF FILES ON DRIVE *0

*1   JABLORES
*2   LARAHIE
*3 ~ TRIALFILE
«4   PU BLQ_ORES
«S   SrCalibr
36   NBS987-RPT

ENTER FILE* TO BE LOADED...

If you uant to load one of the files in the catalog into
memory, just enter the number of that file as it appears in the
catalog. Otheruise, press the ESCAPE softkey.

If you already know the nane of the file that you uant to 
load, press the LOAD OATAFILE softkey (k4> from the 
DATAFILE screen, and the program uill ask you for the name of the 
file and the di?>k-drive number.
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flfter you enter the rau-data file to be loaded, the program 
uill load the file into memory, displaying on the CRT the sample 
names of that file as they are accessed. If you pressed the 
PRINT DATA softkey from the OATAFILE screen, the sample names 
uill also be printed out on the printer, as in the example below:

LftRAHIE RANGE ZIRCONS, REV. 6/18/85, 2629 MY INITIAL 

SET* NAME

1 «L* LAB189
Z *Zft5* «235*
3 LR-44 Zr-Ai
4 LR-44 Zr-BZ
5 LR-44 Zr-Ci
7
8 *Z08» *233« »TU»
9 LR-2B Zr-Al
1» LR-2B Zr-AZ
11 LR-ZB K-FELDSPAR
12 LR-ZB MONAZ.ftL

The top line of the CRT shows the title of the raw-data 
file that you put in the top roui of the raw-data spreadsheet.

Note the embedded specifiers, so that samples 3 through 5 
uill be reduced assuming a mixed 205/235/230 spike, and samples 9 
through 12 reduced assuming total-spiking for U-Th and using 20£ 
and 233/236 spikes. The embedded specifiers in the first rou 
uill cause LABOATA file LflB10t9 to be accessed and used for the 
data-reduction.

You can now reduce the data in the raw-data file. The CRT 
display will be:

DATA REDUCTION FROM A RAU-OATA OATAFILE: 
(Raw-data file now in memory is PUEBLO-ORES)

ENTER OATAFILE NUMBERS FOR SAMPLES TO BE REDUCED... 
Separate first & last sample numbers of a continuous sequence 
with a comma, separate different continuous sequences or 
individual camples with a semicolon, for example, 1,5;12,15;21. 
Be sure to include rows with embedded specifiers.

Press k3 for ALL datafile sets in memory, 
Press k4 to access a new raw-data file.

! i i 1 ALL

! ! ! I

1 NEW 1
   1           |

I ESCAPE 1
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If you want to reduce data for all of the samples in the 
raw-data file, press the ALL softkey <k3). If you want to reduce 
only part of the data, indicate the sample-numbers of continuous 
sequences of data by entering the first and last number of the 
sequence separated by a comma, and indicate discrete sample- 
numbers or the start of a different continuous sequence by a 
semicolon. So to specify that sample numbers 1 though 6, then 9, 
then 12 through 15 be reduced, you would enter 
1,6:9:12,15.

Remember to include rows containing any embedded specifiers 
if you want those embedded specifiers to take effect. Remember 
also that once an embedded specifier is acted upon, it remains in 
effect until specifically cancelled by either another embedded 
specifier or by softkey-commands from the Top-Level Screen.

After you've specified which samples in the datafile to 
reduce, the program will display the Initial-Pb Ratios FORM. 
Enter the initial-Pb ratios as discussed earlier (or ESCAPE if 
you don't want apparent ages to be calculated for any of the 
samples). The data will then be reduced, and either displayed on 
the CRT or printed out on the printer, depending on whether you 
selected the USE PRINTER or USE CRT option from the Top-Level 
screen.

After the datafile-data has been reduced, the CRT will 
query :

IF YOU WANT TO STORE THIS DATA AS A REDUCED-DATA FILE, 
ENTER THE FILE NAME. OTHERWISE JUST PRESS CONTINUE.

If you want the reduced data stored in a data file that is 
compatible with the ISOPLOT200 plotting program (Ludwig, 1985b), 
enter a name for the reduced-data file. The file name must con 
sist only of letters, numbers, and the underscore character. 
PBDAT200 will then ask you which disk-drive to use, and what you 
want to use as a title for the reduced-data file. This title (up 
to 80 characters long) will be displayed by ISOPLOT200 when you 
access the file, so you can be fairly descriptive (date when 
reduced, initial-Pb used, types of samples...). The column- 
headings of the reduced-data file are shown in figures 5 and B.
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USINS LABDATA FILES

A LABDATA file is a data file that contains the data for a 
laboratory's spikes, typical blanks, and typical mass-discrimin 
ations of isotope-ratio measurements (figure 7). If necessary, 
you can define several LABDATA files for the various spikes or 
other variables that might be used by your lab.

To access the LABDATA screen, press the LABDATA softkey 
<k3) from the Top-Level screen. The display will then be =

PRESS M TO DEFINE A NEW LABDATA FILE 

PRESS L TO LOAD ANOTHER LABDATA FILE INTO MEMORY 

PRESS E TO PRINT OR DISPLAY A LABDATA FILE 

PRESS R TO RE-NAME A LABDATA FILE

PRESS THE APPROPRIATE SOFTKEY TO EDIT DATA FOR THE 
CURRENT LABDATA FILE

! U233 Spike ! Pb208 Spike! Pb205 Spike i U235 Spike ! Th230 Spike ! 
I           i          «          }           j           j

i_555£_Qi5£C_l_§150^5_i__§i2CS_EiI«_i__tii^P___i_i§2^i__I

DEFINING A NEW LABDATA FILE:

To define a new LABDATA file, press the N key from the 
LABDATA screen. The computer will ask you which spikes you wish 
to define, and present you with a FORM for each spike. The spike 
FORMs will require the concentrations (in moles per gram) of the 
major spike-isotope, the ratios of the isotopes in the spike 

must have already been corrected for mass-discrimination 
and the uncertainties the concentrations. For most pur  
you should assign concentration uncertainties of zero, 
you have significant random errors (such as weighing

(these 
bias), 
poses, 
unless
errors) in your spike delivery. f

After you've defined the spikes for the new LABDATA file, 
PBDAT200 will display FORMs for blanks and for mass discrim 
ination. The BLANKS FORM will require you to enter typical 
uncertainties (in percent of the amount) for any assigned Pb, U, 
and Th blanks, as well as the Pb-isotope ratios of the Pb-blank, 
the uncertainty (absolute this time, not percent) in these 
ratios, and the correlations of the ratio-uncertainties.
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Realistic uncertainties in the blank amounts are typically 
very high   30% to 100% for Pb, and 100% or more for very low U 
and Th blanks. The correlation between the uncertainties of the 
Pb-blank 206/204 and 207/204 ratios is generally rather high 
(0.7-.9), since common leads from random ore deposits in general 
will have highly correlated 206/204 and 207/204 ratios. This is 
true also for the 206/204-208/204 uncertainty correlation, but to 
a lesser degree (due to the effect of variable Th/U ratios for 
the sources of base-metal ore deposits).

The mass-discrimination FORM requires estimates of typical 
mass-discrimination (arising during measurement in the mass spec 
trometer) for your Pb, U, and Th runs, in percent per mass-unit. 
You'll also need to assign uncertainties in your estimates, in 
absolute values. So if your typical mass-discrimination for Pb 
runs is 0.11% per mass unit with a possible range (2-sigma) of 
from 0.06% to 0.16%, you would enter the uncertainty as 0.05.

OTHER LABDATA FILE OPERATIONS:

You can use the softkeys of the LABDATA screen to edit the 
values for the spikes, mass-discriminations, or blanks of the 
LABDATA file in memory. If you want to store your changes on a 
disk, remember to press the Store File softkey (k7) before you 
return to the Top-Level screen.

To switch from one LABDATA file to another, press the L key 
from the LABDATA screen. You can inspect the values for any 
LABDATA file by pressing the P key, or change the name of a 
LABDATA file in memory with the R key (remember to store the 
changed file back on the disk, though).
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FIGURE CAPTIONS

Figure 1= Example printout of the raw and reduced data for a 
single sample, spiked with Pb-208 and U-235/Th-230.

Figure 2- Key (taken from the program list) to types of data in 
the columns of a raw-data UISICALC spreadsheet. The 
column-letter is given by the column labelled VCcol. 
a) For Pb-208 or Pb-206 spiked samples. b) for 
samples spiked with a mixed Pb-205/U/Th-230 spike.

Figure 3= Printout of TEMPLATE spreadsheet, showing column- 
headings as they appear in the raw-data spreadsheets.

Figure 4= Example of a raw-data VISICALC spreadsheet for zircon 
samples spiked with Pb-208 and U-233/236.

Figure 5= Key (taken from the program list) of column-headings 
for a reduced-data file created by PBDAT200.

Figure 6= Column-headings for a reduced-data file as they will 
appear when accessed by ISOPLOT200.

Figure 7= Example of a LABDATA printout.
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SAMPLE: Example of Reduced-Data Printout

206/204 Xerr 2O6/2O7 Xerr 2O6/2O8 Xerr

UNSPKD 1023.5 1.6 10.112 .021 18.689 .031
SPIKED     9.998 .042 .21442 .Oil
SPIKE 17.9 .4258 .OOO1441

BLANK: 6/4=18.97O-«-/-l.OO 7/4=15.73O+/- .20 8/4=39.18O+/-1.5O

.55204 6 Pb-208 V spiked, P1.1O59E-O9 +/- . 1OX moles 2O8/B

.03215 B U-235 IV spiked, S2.3695E-O8 +/- .O5X moles 235/6

.O2527 6 Th-23O II spiked, S7.981OE-O8 +/- O.OOX moles 23O/6

SAMPLE HT. TOTAL-AL. Pb-UNSPKD AL. Pb-SPKD AL. 
.OO1234 1.OOO98 .67984 .32114

Pb-Unspiked Aliquot, Corrected -for .54-I-/-.32 nB Pb-Blank, 
and .14+/-.O5 X/a.m.u. Mass-Discrimination

2O6/2O7 2O6/2O8 2O6/2O4 2O7/2O4 2O8/2O4
1O.277 2O.453 1174 114.23 57.4O2

+/-1.O7X +/-5.9X +/-8.88X +/-7.83X +/-3.38X

Error-Correls: 2O7/2O4-2O6/2O4=. 99956 2O8/2O4-2O6/2O4=. 924435

Moles Pb Per Gram:
2O6 2O7 2O8 2O4 TOTAL 

3.32648E-07 3.23673E-O8 1.62644E-O8 2.83344E-1O 3.81563E-O7 
 » /-. 146X

3.6 nB Common-Pb in Unspkd Al.     (4.34 PPM) 

PPM Total Pb = 78.657 Pb-Spiked Aliquot Blank * .2 nB

238/235 = .7432 +/- .054 X 232/230= .O246 +/- .11 X 
.67 nB U-Blank, 1.3 n6 Th-Blank U-Th SPIKED-AL.= .32114 Srams

238 235 232 
Moles Per Gram: 1.44O1E-O6 1.O444E-O8 1.O521E-7

345.28 PPM Uranium f+/-.456X>
24.41 PPM Thorium <+/-.6X> Th/U=.O7O7

238/204= 5O82.5 235/204= 36.861 {+/-9.O3X) 
232/204= 371.3 C+/-9.O4X)

Rho(U/4-6/4)= .998494 Rho(U/4-7/4)= .983O51 Rho(Th/4-8/4>= .9OO933

Radiogenic-Pb 2O6* 2O7* 2O8» 
Moles Per Gram: 3.2735E-O7 2.7939E-O8 5.3188E-O9

InitialHf>bs 6/4=18.7 +/- O 7/4=15.63 +/- O
8/4=38.63 +/- O RHO(6/4-7/4) = .9
206/238 2O7/235 2O7/2O6 2O8/232

RATIOS: .227313 2.67497 .O85348 .O5O555
ERRORS: -48X .565% .27X 4.O3X
AGES (Ma): 132O.4 1321.6 1323.5 996.83

Rho (2O7/235-2O6/238) = .878686

FIGURE 1

-34-



f ttttttttttt FOR SAMPLES SPIKED WITH Pb-2O8 OR Pb-2O6 ONLY tttttttttttttt

SIGNIFICANCE

sample-weight <g) - actually dissolved
weight of solution of dissolved sample before aliquoting
weight of Pb-unspiked liquid aliquot of dissolved sample
weight of Pb-spiked liquid aliquot " " "
grams Pb-spike delivered to 4
grams uranium spike delivered either to 2 or 4

" thorium " V. " " 
unspiked-aliquot 2O6/2O4
^uncertainty in 8 (not incl. mass-discr. err) 
unspiked-aliquot 2O6/2O7
^uncertainty in 1O (not incl. mass-discr. err) 
unspiked-aliquot 2O6/2O8 
^uncertainty in 12 (not incl. ...) 
Pb-spiked aliquot 2O6/2O4 
TL uncertainty in 14 (not incl....) 
Pb-spiked aliquot 2O6/2O7 
X uncertainty in 16 (not incl....) 
Pb-spiked aliquot 2O6/2O8 
X uncertainty in 18 (not incl....)
238/235 of U-spiked aliquot (spiked with 235), OR 
sample-238/spike-233 of U-spiked aliquot (have SAM/SPK ratio) 
OR 233/238 of U-spiked aliquot (no SAM/SPK ratio) 
^uncertainty in 2O (not incl...) 
232/23O of Th-spiked aliquot 
^uncertainty ip 22 (not incl...) 
Pb blank of Pb-unspiked aliquot, in nanograms 
U blank of U spiked aliquot, in nanograms 
Th blank of Th spiked aliquot, in nanograms 
233/236 of U-spiked aliquot (only if no SAM/SPK ratio) 
^uncertainty in 233/236

348  
t
354
36O
366
372
378
384
39O
396
408
414
42O
426
432
438
444
450
456
462
468
474
48O
486
492
498
504
51O
516
522
528
534
54O
546
552
558

tttl

J

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
N

M

21
22
23
24
25
26
27
28

ttttt

VCcol

C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R
S
T
U
V
 

N

M
X
y
z
AA
AB
AC
AD

FIGURE 2fl
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ABCDEF6HIJKLHN 
TEMPLATE F« RAH Pb-U-Th DATA. SPIKED KITH 233/236

SAflPLE HT TOTAL AL Pb-ttJSPfc PI-SPKD Pb-SPIKE U-SPIKE Th-SPIKE Pk-iWSP Pb-UNSP Pb-UNSP 
SAMPLE NAHE (E) (6) AL (6) AL (6) 16) (6) 16) 206/204 lerr 206/207 Zerr 206/208

OPQRSTUVNIYZAABB
OR: 8/5

Pb-SPKD Pb-SPKB Pb-SPKD SANPLE238 Th-SPKD Pb BLANK U BLANK Tb BLANK 
lerr 206/204 lerr 206/20? Zerr 206/208 Zerr /SPK233 Zerr 232/230 Zerr tag) ing) (no)

AC AD 
(if no SAN/SPK) 
233/236 Zerr

ABCDEFSHIJKLHN 
TEMPLATE FOR RAN Pb-U-Th DATA, SPIKED IITH Pb-205 HIIED SPIKE

SAMPLE «T Pb-205 
SAHPLE MAHE ifi) »6) 206/204 Zerr 206/207 Zerr 206/208 Zerr 206/205 Zerr 238/235 Zerr

0 P Q R S T U

(if no SAN/SPK) 
Pb BLANK U BLANK Tb BLANK 

232/230 Zerr Ing) (no) inq) 233/236 .Zerr

FIGURE 3
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EIAHPLE OF A RAM-DATA SPREADSHEET FOR ZIRCON SAMPLES SPIKED KITH Pb208 AND U233/236 

A B C D E F G M 1 i

SAMPLE NAME
SAMPLE KT TOTAL AL Pb-UNSPK Pb-SPtt Pb-SPIKE U-SPIKE Tb-SPIKE Pb-iMSP Pb-UNSP Pb-UNSP 

<6> (6) AL (G) AL (G) (6) (6) (G) 206/204 lerr 206/207 lerr 206/208

tLI ZIRCOLAB 
12081 12331 
tSAMSPKt 
FARANDO P50R100 
FARANDO P100R150 
FARANDO P150R200 
FARAMDO P200NN 
FARANOO P200H 
FARANDO HONAZ

.001789

.001516

.001438
.00185
.001963
4.32E-4

7SSSS5 =

.23143

.26694

.25833
.26195
.21738
.22345

.16222

.13867

.15176
.11326
.16022
.14054

.18223

.20049

.18467

.16794

.17025

.18022

mTTCF--^^^

.10047

.10852

.11445

.12368

.12817

.20133

.0534

.05322

.05366

.05335

.05297

.21432

6510
6826
8360
7280
11720
14370

1.4
1.1
1.3
1.4
2
3.7

5.5651
5.5606
5.5696
5.5759
5.6104
5.6211

.011

.014

.012
.034
.006
.017

.sssaga

.6035

.4664

.4538

.4937

.6626
.14422

AA AB

lerr

.012
.024
.0054
.021
.013
.024

Pb-SPKD
206/204

5880
4197
6104
4419
5780

lerr

1.1
3.8
.6
1
1

Pb-SPKD
206/207

5.5534
5.5217
5.5509
5.5362
5.5735
5.61543

lerr

.005
.01
.005
.006
.004
.038

Pb-SPKO
206/208

1.8302
1.3807
1.4245
1.1754
2.2252 .
.05217

SAHPLE238
lerr

rrrsrsr:

.003
.004
.002
.003
.004
.12

/SPK233

2.255
1.556
1.5977
.93144
2.4534
3.2173

lerr

.73

.08

.27
.074
.12
.064

Tb-SPKD
232/230

.035937
.11968
.034888
.10028
.082743
10.432

Pb BLANK U BLANK Tb Bl
lerr

.14

.1

.24
.074
.11
.328

(H6>

.3

.3

.3
.3
.3
.2

(N6>

.01
.01
.01
.01
.01
.01

(NE
ISSSSS3

.01
.01
.01
.01
.01
.01

FIGURE 4
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DEFINITIONS OF OUTPUT (PROCESSED-DATA) VARIABLES: ARRAY Red<I,J) 
ARRAY Red(I,J); NUMERIC-FILE COLUMN* J, VISICALC COLUMN VCcol

SIGNIFICANCE
Sample-weight <g) or, if one exists, gross-weight 
<gross-wt is weight of total ground sample before splitting) 
ppm U 
ppm Th 
ppm Pb
ppm common Pb 
Nanoaoles Pb 2O6 per gram
Raw (uncorrected) 2O6/2O4 of unspiked-aliquot 
Blank & discr.-corrected sample 2O6/2O4

2O7/2O4 
2O8/2O4

Radiogenic Pb-2O6/U-238 
Radiogenic Pb-2O7/U-235 
Radiogenic Pb-2O7/Pb-2O6 
Radiogenic Pb-2O8/Th-232 
2O6/238 age (Ma) 
2O7/235 
207/206 
2O8/232 
Mu <238/2O4) 
Nu (235/2O4) 
232/2O4 
Xuncertainty in CU3

CThl
CPb-2O43
EPb-2063
2O6/2O4
2O7/2O4
208/2O4

Error-correlation for 2O6/2O4-2O7/2O4
2O6/2O4-2O8/2O4

Xuncertainty in radiogenic 2O6/238
2O7/235 
2O7/2O6

Erroi correlation for 2O6/238-2O7/235 
Xuncertainty in radiogenic 2O8/232 
Xuncertainty in Mu and Nu (238/2O4 & 235/2O4) 
Xuncertainty in 232/2O4 
Error correlation for Alpha Mu

Beta-Nu 
Gamma-232/204

7O2
708
714
72O
726
732
738
744
750
756
762
768
774
78O
786
792
798
8O4
81O
816
822
828
834
84O
846
852
858
864
87O
876
882
888
894
9OO
906
912
918
924
930
936
942
948
954
96O
966

DEFIN
ARRAY

J
1

2
3
4
5
6
7
8
9
1O
11
12
13
14
15
16
17
18
19
2O
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
4O

ITION
Red(

VCcoL
C

D
E
F
6
H
I
J
K
L
M
N
O
P
Q
R
S
T
U
V
M
X
Y
Z
AA
AB
AC
AD
AE
AF
A6
AH
AI
AJ
AK
AL
AM
AN
AO
AP

FIGURE 5
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COLUMN-NAME LISTING FROM 'ISOPLOT200' FOR A REDUCED-DATA FILE

LARAKIE RANGE ZIRCONS, REDUCE!) DATA, 6/18/85 

COLUMN COLUMN-NAME COLUMN

C 
D
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V

SAMPLE WT. <g>
pp« U

ppn Th
ppn Pb
COMMON-Pb ppM 
Pb-206/g nanonolee 
206/204 (raw) 
206/20*. (corn.) 
207/204 (corn.) 
208/204 (corn.) 
206/238 (rad.) 
207/235 (rad.) 
207/206 (rad.) 
208/232 (rad.) 
206/238 age (Ma) 
207/235 age (Ma) 
207/206 age (Ma) 
208/232 age (Ma) 
238/204 
235/204

U
X
Y
7
AA
AB
AC
AD
AE
AF
AG
AH
AI
AJ
AK
AL
AH
AN
AO
AP

COLUMN-NAME

232/204 
tUl %err 
ITh] %err 
12041 %err 
[206] %err 
206/204 %err 
207/204 %err 
208/204 Xerr 
6/4-7/4 Rho 
6/4-8/4 Rho 
206/238 %err 
207/235 Xerr 
207/206 %err 
6/8-7/5 Rho 
208/232 %err 
238/204 %err 
232/204 Zerr 
Hu-Alpha Rho 
Nu-Beta Rho 
Th4-Ganna Rho

FIGURE G
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DATA FROM LABDATA FILE NEWLAB:

Pb-2OQ Spike <Pb-2O8 V):

£2083 » 1.1O59E-O9 +/- . 1O% «oles/g
(not a nixed Pb/U spike)
206/204= 17.9 2O6/2O7= .4258 2O6/2O8= -OOO1441

Pb-2O5 nixed spike (Pb-2O5a>:

I2O53 = 3.9485E-11 +/- .50% «oles/g
12353 = 1.7O55E-O9 « /- .50% noles/g
C23O3 = 1.2774E-O9 +/- .50% «oles/g

2O6/2O5 = .OOl128 238/235 = .OOO6119951 
2O6/2O4 = 20.3 232/23O = .OOO3921569 
2O6/2O7 » 1.21 
206/208 = .4846

U-235 spike (U-235 IV):

[2353 = 2.3695E-O8 +/- .05% moles/g 
238/235 - -OOO79O5

Mixed U-233/U-236 spike <U-233a)s

C2333 = 4.9657E-O9 +/- .10% «oles/g 
233/236 = 1.O172 233/238 = 2534

Th-spike <Th-23O II):

C23O3 » 7.981OE-O8 +/- .15% moles./g 
232/230 » .OO1292

Average *ass-discri*ination during Bass-spectrometer runs, in %/a.m.u.   

Pbs .14 +/- .05 Us .25  * /- .15 Th: .25  * */- .3 

Average Blanks: 

Uncertainty in assigned amount: Pb - 6O% U - 1OO% Th - 1OO%

Pb blank ratios and uncertainties:
2O6/2O4 » 18.97+/-1 2O7/2O4 » 15.73-»-/-.2 2O8/2O4 » 39.18+/-1.5
Error-Correlations: 2O6/2O4-2O7/2O4= .8 2O6/2O4-2O8/2O4* .7

Fi gure 7



APPENDIX: PROGRAM LIST OF PBDAT2C

6
12
18
24
30
36
42
48
54
60
66
72
78
84
90
96
182
108
114
120
126
132
138
144
150
156
162
168
174
180
186
192
198
204
210
216
222
228
234
240
246
252
258
264
270
276

294
300
306
312
318
324
330
336
342
348

Rev$="SEPT 3, 1985" ! Version C! 
a*************************** PBDAT

HP-9816 prograH to reduce raw Pb-U-Th isotope ratios and lab-data to 
blank- and discrimination-corrected ratios and concentrations, tsgether 
with errors and error-correlations,
Error and error-correlation calculations follow EP8L V, 46, P, 212-220, 
1980,

Possible spikes include a Pb-205 Hixed spike and a U-233/236 wixed spike

Assunes printer is at 701, disk-drive is a dual single-sided HP-9121,

OUTPUT K8Di"SCRATCH KEY"iCHR$(255)&CHR$(88)&CHR$(255)4CHR$(75);
TRACE OFF
PRINTER IS CRT
PRINT USING "VPlease wait a fey seconds,,,"

Variables fron LabData File:

Hixed spike 
Pbdisc 
Udisc 
Thdisc 
Blank64 
Blank74 
Blank84 
Blank64err 
Blank74err 
Blank84err 
Blank6474 rho 
Blank6484"rho 
Pbblank perr 
Pbdisc err 
Udisc err 
Thdisc err 
Spiked 
Spike67 
Spike68 
Spike65 
Spike238235 
Spike238233 
Spike233236 
Spike232230 
Spike208pg 
Spike205pg 
Pbspike concjerr 

lke20Bpg perr

wixed Pb-208/U(/Th) 
%/a,H,u, wass-discr,

Spike230pg 
Spike235pg perr 
Spike230pg~perr 
Spike233pg~ 
Spike233pg perr

pike? (0/1) 
Tor Pb 

  "   u 
  Th

206/204 of blank-Pb 
207/204 
208/204
absolute uncertainty in blank 206/204

' 207/204 
11 208/204

error-correlation for blank 6/4-7/4 
11 6/4-8/4

^uncertainty in ng of Pb blank 
uncertainty in Pb Hass-disc 

» " U " 
. Th

Pb-spike 206/204 ratio 
1 ¥   206/207 "

" 206/208 " 
Pb-205 spike 206/205 ratio 
U-235 spike 238/235 ratio 
U-233/236 spike 238/233 ratii 
U-233/236 spike 233/236 ratio 
Th ' 232/230 ' 
Holes/g of Pb-208 in spike 
Holes/g »f Pb-205 in spike 
I +/- in Pb-spike concentration 
I +/- in Pb-205 spiks concentration 
«oles/g of U-235 in U-spike 

Th-230 in Th-spike 
I uncertainty in U-235 concentration

Th '
Holes/g U-233 in the U double-spike 
I uncertainty in U-233 cincentration

DEFINITIONS OF INPUT (RAW-DATA) DftTAFILE VARIABLES 
ARRAY Raw(I,J) i VISICALC COLUMN VCcol

#********** FOR SAMPLES SPIKED WITH Pb-208 OR Pb-206 ONLY a**************
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354
360 J UCcol SIGNIFICANCE
366
372
378 1 C sample-weight (g) - actually dissolved
384 2 D weight of solution of dissolved sample before aliquoting
398 3 E weight of Pb-unspiked liquid aliquot of dissolved sample
396 4 F weight of Pb-spiked liquid aliquot "
408 5 G grafts Pb-spike delivered to 4
414 6 H grans uraniun spike delivered either ts 2 or 4
428 71 ' thoriuft c ...
426 8 J unspiked-aliquot 206/284
432 9 K ^uncertainty in 8 (not incl, «ass-discr, err)
438 10 L unspiked-aliquot 286/287
444 11 H ^uncertainty in 18 (not incl, «ass-discr, err)
450 12 N unspikad-aliquot 286/288
456 13 0 ^uncertainty in 12 (not incl, ,,,)
462 14 P Pb-spiked aliquot 206/204
468 15 Q I uncertainty in 14 (not incl,,,,)
474 16 R Pb-spiksd aliquot 206/207
480 17 8 I uncertainty in 16 (not incl,,,,)
486 18 I Pb-spiked aliquot 206/208
492 19 U I uncertainty in 18 (not incl,,,.)
498 20 V 238/235 of U-spiked aliquot (spiked with 235), OR
504 » * sattple-23B/spike~233 of U-spiked aliquot (have SAM/SPK ratio)
510 ' * OR 233/238 of U-spiksd aliquot (no SAM/SPK ratio)
516 21 U ^uncertainty in 20 (not incl,.,)
522 22 X 232/230 of fh-spiked aliquot
528 23 Y ^uncertainty in 22 (not incl,.,)
534 24 Z Pb blank of Pb-unspiked aliquot, in nanograws
540 25 AA U blank of U-spiked aliquot, in nanograns
546 26 AB Th blank of Th-spiked aliqiot, in nanegraws
552 27 AC 233/236 of U-spiked aliquot (only if no SAM/SPK ratio)
558 28 AD Xuncartainty in 233/236
564
578 ***#*»*»»*# FOR MIXED Pb285/U/Th238 SPIKED SAMPLES ONLY ****#********
576 1 C saftple weight (g)
582 2 D weight (g) of nixed Pb285-U235-Th238 spike delivered
588 3 E observed 286/204 ratio
594 4 F Uncertainty in 286/284, not incl, nass-discr. err
608 5 G observed 286/207 ratio
606 6 H ^uncertainty in 286/287, not incl, wass-discr, err
612 7 I observed 286/288 ratio
618 8 J ^uncertainty in 286/208, not incl, wass-discr, err
624 9 K observed 206/265 ratii
630 18 L ^uncertainty in 266/205, not incl, nass-discr, err
636 11 M observed 238/235 ratio (or sa«238/spk233, or 233/238)
642 12 N ^uncertainty in above, not incl, aass-discr, err
648 13 0 obssrved 232/230 ratio
654 14 P ^uncertainty in 232/238, not incl, Hass-discr, err
666 15 Q Pb blank for Pb run, in nanograns
666 16 R U blank for U run, in nanograHs
672 17 S Th blank for Th run, in nanoqra«s
678 18 T 233/236 of U-spiked aliquot (only if no SAM/SPK ratio)
684 19 U I uncertainty in 233/236
698 28-30 not used for Pb-205 spiked sawples
696 P
702 DEFINITIONS OF OUTPUT (PROCESSED-DATA) VARIABLES; ARRAY Red(IJ)
708 ARRAY RedUJh NUHERIC-FILE COLUMN* J, VISICALC COLUMN VCcol
714
728 J UCcoL SIGNIFICANCE
726 1 C Sartple-weight (9) or, if one exists, gross-weight
732 (qross-wt is weight of total ground saHple before splitting),
738 2 D ppnU
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744 ! 3 E pprt Th
758
756
762
768
774
780
786
792
798

816
822
828
834
840
846
852
858

876
882

900
906
912
918
924
938
936
942
948
954
968
966
972
978

4 F pp« Pb
5 G ppn cowon-Pb
6 H Nanoftoles Pb-286 per gran
7 I Raw (uncorrected) 206/204 of unspiked-aliquot
8 J Blank 4 discr,-corrected sa«ple 206/204
9 K " * 287/204
18 L " " 208/204
11 H Radiogenic Pb-286/U-238
12 N Radiogenic Pb-287/U-235
13 0 Radiogenic Pb-207/Pb-206
14 P Radiogenic Pb-288/Th-232
15 Q 266/238 age (Ha)
16 R 207/235 "
17 S 287/206
18 T 208/232 '
19 U Ho (238/204)
20 V NU (235/204)
21 U 232/201
22 X ^uncertainty in [U]
23 Y " [ThJ
24 Z   tPb-2041
25 AA ' [Pb-2061
26 AB ' 286/284
27 AC ' 287/204
28 AD ' 288/284
29 AE Error-correlation fop 286/204-287/284
30 AF ' 286/204-288/204
31 AG ^uncertainty in radiogenic 206/238
32 AH   " 207/235
33 AI " 287/206
34 AJ Error-correlation for 206/238-207/235
35 AK ^uncertainty in radiogenic 288/232
36 AL ^uncertainty in Hu and Nu (238/284 4 235/204)
37 AH ^uncertainty in 232/204
38 AN Error-correlation for Alpha-Ho
39 AO " Beta-No
48 AP " Gaft«a-232/204

VAR in a variable na«e indicates a variance, PVAR indicates a variance in percent-squared, err usua
llv indicates an absolute error, perr a I error, 

984 !
998 OPTION BASE 1 
996 COH /Labdatal/ Labdata$[25],Pbspike$[15]JJspike$tl5],Thspike$tl5],Pb205 spiked,Hixed spike,Spike205pg,Spi

ke208pg,Pbspk conejerr,Spike64,Spike67,Spike68 
1002 COH /Labdata2/ ?pike6S,Spike235pg,8pike235pg_perr,Spike238235,8pike230pg,Spike232230,Pbdi5C,Pbdisc_err,Ud

isc,Udisc err,mdisc,7ndisc err.Pbblank pe?r 
1088 COH /Labdatal/ Ublank.perr,Mlank.perr,Blank64,Blank74,Blank84,Blank64err,Blank74err,Blank84err,Blank647

ii / ncou lauua \i i uuuuxu/ ji yt.u
35W5T,U233W5]Jh230*[15J 

1026 COH /ForH/ Proftpt*(l7)[321,Respflnse$(17)[48],U5e(17),Range(17,2),Nval(17),Escape 
1832 COH /Print/ Printer il 
11138 COH /Hs/ Hs*(8;l)[l^l
1844 Hs$(0)--'!HP9121,708 i O" ! Dual single-sided 3,5" disk drive (left) 
1850 Hs*(lh';HP9121,708 1" ! " " ' " " " (right) 
1856 ! 
1062 COH RaH(188,30) tRawO(108,30),Red(188,40),Te«p(38),Lrl*(13)l40],Lr2$(8)l40],Lr3$(14)[48],Lr4$(15)[403,Lr5$

(15)[48LLr6*tl7)[40],liawfile$U5]
1068 CQH Nafte*(188H18LTable$[80],Is*t8Bl,Trialna«e*[88],N»(8) 
1874 m 81*1101,S2*U81,S3*UO],PbraH${8:i9){15],Have sa«spk 
1075 DIH In$l883 
1080 !
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1086 ! Default settings are for CRT output, keybsard data-entry, Pb-208 spiked,U-235 spiked,
1892 DATA 8,1,0,0,8,0,5,203,973,205,974,286,976;287,977,238,039,232,038,.155125E-3 J ,98485E-3,,04?475£"3 > t37,8?

1098 RESTORE 1092
1104 READ Printer,Crt,Datafile,Pb205 spiked,U233 spiked,Kybrd,Init&4
1110 READ Aw284,Ay286,Aw2Q7,Aw208,Atwt u,Atwt th7LaMbda238,La8bda235,La«bda232,Nat uratii,Have sawspk
1116 PRINTER IS CRT " "
1122 IF Labdata^"" THEN
1128 CftLUabdata(l)
1134 Transfer labdat
1140 END IF "
1146 !
1152 ChooseiClear
1158 PRINT TABXY(l,l)}FNH$(*PBDAT")}TAB(15);"rev. 84Rev$jTAB(51)i"K,R. Udwiq, U,3, Geol, Survey 8
1164 PRINT TABXY<l,7)jFNCenter$("(asterisks indicate default options) ")
1170 PRINT TABXY(l,10)}FNCenter$("PRESS "4FNH$("k9")&" TO ENTER RAW DATA FROH THE ^FNUn$( B KEYBOARD M )5
1176 PRINT TABXYU 12)jFNCenter$(" PRESS "&FNH$("k4")i" TO ENTER RAW DATA FROH A '&FNiJn$( H I)ATAFlLE"H" ")
1182 PRINT TABXYU&jHh "PRESS "4FNH$(*CTRL I")*" TO LOAD 4 RUN "4FNH$("ISOPLOT")
1188 PRINT TABXYU ,3) j-LABDATA file is "4FNH$(Labdata$)
1194 IF Pb205 spiked THEN
1200 IF U233 spiked AND Have saaspk THEN DISP FNHICSPIKED WITH Pb-285/U~233/236/Th-238 - with SAH/SPK"h
1206 IF U233"spiked AND NOT Have sartspk THEN DISP FNH$("SPIKED WITH Pb"285/U~233/236/Th-23Q - n« SAH/SPK4 )j
1212 IF NOT 0233 spiked THEN DISF FNHf("SPIKED WITH Pb-205/U~235/Th-230"))
1218 ELSE
1224 DISP FNHK"SPIKED WITH Pb-208') \
1238 IF U233 spiked AND Have sa«spk THEN DISP FNH$CAND U-233/U-236 - with SAH/SPK");
1236 IF U233"spiked AND NOT Bave sa«spk THEN DISP FNHfCAND U-233/U-236 - nj ^1
1242 IF NOT 0233 spiked THEN DISF FNHICAND U-235");
1248 EHD IF
1254 IF Crt THEN DISP TAB(58)jFNH$CCRT IS OUTPUT DEVICE 1 )
1268 IF Printer THEN DISP TAB(55)tFNH${"PRINTER IS OUTPUT DEVICE")
1266 OFF KEY
1272 IF Crt=Q THEN ON KEY 5 LABEL " USE CRT 1 GOTO Crt output
1278 IF Crt=l THEN ON KEY 5 LABEL " USE PRINTER" GOTO Printer output
1284 ON KEY 9 LABEL " KEYBOARD* GOTO Keyboard
1290 ON KEY 4 LABEL 
1296 ON KEY 8 LABEL 
1302 ON KEY 1 LABEL 
1308 ON KEY 3 LABEL 
1314 ON KEY 7 LABEL
1320 ON KEY 17 GOTO Saftspk
1326 ON KEY 2 LABEL 
1332 ON KEY 6 LABEL 
1338 ON KEY 8 LABEL

BATAFILE" GOTO Dataf ils 
CHANGE Pbfi" GOTO ChangepbQ 
Pb-218 SPIKED" GOTO PS 288

LABDATA" GOTO Call labdata 
U-233 SPIKED' GOTO if 233

U-235 SPIKED" GOTD U 235 
Pb-205 SPIKED" GOTO ft 205 

HELP" GOTO Call hslpl
1344 ON KBD GOTO 1362
1350 Klabel;GOTO 1350
1356 !
1362 K=FNGet key
1368 OFF KBT
1374 SELECT K
1380 CASE 8 ! CTRL-H
1386 Call helplsCALL Helpl
1392 GOTO Q»«ose
1398 CASE 9 ! CTRL-I
1404 Clear
1410 OFF KEY
1416 OFF KBD
1422 DISP 'Loading "&FNH$riSQPLOT")&",,,"
1428 ON ERROR GOTO 1446
1434 FOR I=-0 TO 1
1440 LOAD "ISOPLQP&Hs$(D,l
1446 NEXT I
1452 OFF ERROR
1458 Clear
1464 Bad.inputCCAN'T FIND ISOPLOT DISK ON EITHER DRIVE,,.")
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1470 GOTO Choose
1476 CASE ELSE
1482 Clink
1488 GOTO 1344
1494 END SELECT
1588 !
1586 Call labdataiCALL Labdata(O)
1512 GOTO'Choose
1518 !
1524 ! ************* Input data froft the keyboard **********************

1536 Keyboard;1=1 
1542 Kybrd^l 
1548 OFF KEY 
1554 OFF KBD 
1569 OFF KNOB 
1566 Clear 
1572 FOR J=l TO 30 
1578 law(I,J)=0 
1584 NEXT J
1590 IF NOT Pb205 spiked THEN
1596 DATA SAMPLE NAME,"".SAMPLE WEIGHT (grafts),TOTAL-ALIQUOT HEIGHT (grafts)," (enter only if appropriate) 

Vb-UNSPIKED ALIQUOT (grafts)II ------
1614 DATA ??,",l > ""r-J,l t "",2 1 ",B 1 8 1 8
1628 DATA -1,-1,0,8,8,1890,0,0,-M,8,1000,0,1030,8,0,1,2,0,0,0,10,0,10,9,1s
1626 DATA 1,0,1.11,1,1,1,0,1,0,1,1,11632 RESTORE' *"* ' ' ' ' ' '

1638 REDIH Proftpt*(13),Response$U3),Range(13,2KUse(13),Nv3l(13)
1644 READ Prottpt*(*>,Rssponse$(*),Range<*),!Jse(*)
1650 Forft(Lrtt(*),l,2)
1656 IF Escape THEN Choose
1662 HAT Lrl*= Response*
1668 Trialna«e*=Response$(l)
1674 NaHe$(I)^Responsc$(15U,MIN(LEN(Re5ponsc$(l)) > 18)]
1680 IF NaHe$(I)=% " THEN Na«e$(I)="  
1686 Raw(Ll)=Nval(3) ! sample weight
1692 RaH(L2)=Nval(5) ! total-al, weiqht
1698 Raw(I,3)=Nval(6) ! Pb-unspiked af, weight
1784 Ray(I,4)=Nval(7) ! Pb-spited al, weight
1718 IF Ra«(I,2)=8 THEN Raw(I,2)=Raw(I,35+Raw(I,4)
1716 Total ospiked=2-Nval(9) ! Total-spiked for U/Th?
1722 Raw(O)=Nval(ll) ! gra«s Pb-spike
1728 Raw(L6)=Nval(12) ! graws U-spike
1734 Raw(L7)=Nval(13) ! gra«s Th-spike
1748 ELSE 1 spiked with a ttixed Pb-285/U-235/Th-230 spike
1746 DATA Pb-285 SPIKED SAMPLE: >'V",SAMPLE NAME," 5 ,SAMPLE WEIGHT (gratts) > lia > Pb-205 SPIKE DELIVERED (gr

	ans)1752 DATA "" "" "" ?? *" 1 "* ??
1758 DATA O.l.o'o^ill'.-li-l^lilllE-^lO,0,8,8,11
1764 DATA 8*8 0,1 8 1 0,1
1770 RESTORE 1746
1776 REDIH ProHpt$(8),Response$(8) 1Rsnge(8,2),Use(8),Nval(8)
1782 READProttpt$(*),Rssponse$(*),Ranga(*),Use(*)
1788 FopH(Lr2$U),l,3)
1794 IF Escape THEN Choose
1888 HAT Lr2$= Response!
1886 Trialna«e$=Response$(4>
1812 N2tte$(I)rRespon5e$(l)[l,HIN(LEN(Response$(4))>18)3
1818 IF NaHe$(I)=^" THEN NaHetd)^ 11 "
1824 Raw(I,l)=Nval(6) ! sample weight
1830 Raw(I,5)=Nval(8) ! spike weigfit
1836 Raw(I,6)=Nval(8) ! spike weight
1842 RawU,7)=Nval(8) ! spike wight
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Raw(I,3)=0 ! Pb-ynspiked aliquot 
1854 Raw(I,2)=l ! Total aliquot 
1868 Raw(I,4)=l ! Pb-spiked aliquot 
1866 END IF 
1872 !
1878 IF NOT Pb285 spiked THtN 
1884 IF Raw(L51 THEN 
1898 DATA RHJNSPIKED ALIQUOT; /"/ 206/204"/ Zerror"/"/

206/287"
1896 DATA " Zerror 9 / 9/ 206/258%" Zerror* 
1902 DATA ""/ Pb-BLANK (nanogra^r/y (ERRORS MUST BE 2-SI5HA)" 
1988 DAT£ * 9 ?? ?? ** ?? ?? * 9 ?? ??  * 7? "" * 8 
1914 DATA 0,ijO'd'jlE^l^SjSoo'jil^'ji^'jE^D* 1800,0,8,1E-9,1E9,0,1000,1,0,S,1E8,0,0,0,0
1926 RESTORE Wo' ' * ' ' ' ' ' ' '

1932 REDIMProftpt$(14),Response$(14),Range(14,2),Use(14),N«al(14)
1938 READ Proftpt$(*)JtRGsponse$(«),Range(«),Use(«)
1944 IF Raw(L3)=0 THEN 1 no unspiked aliquot1950 DATA  *   ---     * 9,0,0,8,0
1956 RESTORE 1950
1962 READ Pro«pt$(12),Response$(3),Response$(4),Responsc$(6),Responsc$(7),Response$(12),Use(3),056(4),Us

e(6),Use(7) > Us8(12) '
1968 END IF
1974 For«(Lr3$d),t,4)
1980 IF Escape OR SOM(Nval)=8 THEN
1986 Ra«d,12)-,4841 ! Stacev-Kraners zero-ags 206/208
1992 Raw(I,13)-5 ! with 5Z uncertainty
1998 ELSE
2804 HAT Lr3$= Reoponse$
2010 Raw(I,8)=N9aR3) ! unspiked 286/284
2016 Ray(I,9)=N»al(4) ! Zerr
2022 Raw(r,10)=N«al(6) ! unspiksd 206/207

2034 Raw(I ;,12)=N5al(9) ! unspiked 286/268
2048 Raw(I,13Hival(10) ! Zerr
2046 Raw(I,24)=N9al(12) ! Pb blank
2052 END IF
2058 END IF
2064 END IF
2070 !
2876 IF Ra«(I,5) THEN
2082 DATA " Pb-SPIKED ALIQUOT; "/"
2088 DATA " 206/204"," Zerror 9 /"/ 206/207'/ Zerror"/"/ 286/20

8V Zerrir"
2894 DATA ""/ 216/205"," Zerror"/"/ Pb-BLANK (nanoqraHs)" 
2100 DATA "V",(enter if known),?/",(enter if known),?/ 9 ??,??/" ??,??/^n
2112 DATA tii'.ltlill.i.ljl.i.l'.o'.ljhlljl 1 ' ' }t> ' ' ' ' ' ' J Jj Jj Jl " ! J ' J '
2118 REDIM Pr8ftpt$(15) iResponse$(l5},Range(15,2),Use(15),N»al(155
2124 Pbspiked ratiosiREBTDRE 2082
2138 READ Pr6ftpt$(*),Response$(«),Ranqe(«),Use(*)
2136
2142
2148
2154
2160
2166
2172
2178
2184
2190 
2196
2202
2208

IF Pb205 spiked THEN
DATA ?V? .?? ,?? ,3,6
RESTO^t ^1*2
READ Response$(3) ,Response$(4) ,Response$(6) ,Response$(7) ,Fpara«, Helper

tLUSL
DATA 0,8/ 9 /","/",6,5
RESTORE il6i
READ Use(12),Use(13),Pro«pt$(12),Proftpt$(13),Respon5c$(12},Response$(13)

END IF
IF Raw(I,24) THEN ! Pb-blank already assigned 

Use( 15^=8
Proftpt$(15)=""
Rasponse$(15)= ttl

,Fpara<i, Helper
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2214 END IF
2220 ForH(Lr4$(*KFparaft,Helper)
2226 IF Escape AND NOT Pfa2D5 spiked THEN Choose
2232 IF Escape AND Pb205 spited THEN Udsta
2238 HAT Lr4$= Response*"
2244 Rawd,145=Nval(3)
2258 Rawd,15)=Nval(4)
2256 Rawd,16)=Nval(6)
2262 Rawd,17)=Nval(7)
2268 Rawd,18)=Nval(9)
2274 Rawd,19)=N«al(13)
2288 IF Rawd,24)=0 THEN Rawd,24)=Nval(15) ! Pb blank 
2286 IF Pb285 spiked THEN
2292 Ra«(!,8)=Nval(12) 
2298 Rawd,9)=N«alU3)

206/284

286/207 
Zerr 
2C6/2Q8 
Xerr

206/285 
Zerr

2384 ELSE
2310 IF Rawd,18)^8 AND Rawd,16)=0 THEN
2316 Cl«nk
2322 Bad input("HUST HAVE AT LEAST ONE 286/207 VALUE")
2328 GOTO Choose
2334 END IF
2348 IF Raw(I,8)-0 AND Rawd,145=8 THEN Rawd,!4)=18,8 ! default value for blanks
2346 IF Rawd 18H THEN
2352 Clunk
2358 Bad input( BHUST HAVE A SPIKED-ALIQUOT 206/288 VALUE")
2364 GOTO Pbspiksd ratios
2378 END IF
2376 ENS IF
2382 END IF
2388 !
2394 Udata:IF Raw(L6) OR Rawd,7) THEN 
2408 DATA " U-SPIRED ALIQUOT: ","% B 1
2406 DATA
2412 DATA
2418 DATA
2424 DATA
2438 DATA

233/236"," terror",""," 233/238", !

U-SPIKED ALIQUOT',    »       238/235" 9 terror"U-SPIKED ALIQUOT: -- - ;  ;»-'  SAHPLE-238/SPIKE-233",' terror 1 
V 232/238" " ierror","" 

U- BLANK (nanigraHs)V Th-BLANK (nan oqrafts)',"", (ERRORS MUST BE 2-SIGHA)
i HH o ^ na ^ i >B n n *B n i n« »8 } ' '

2436 DATA 8,1,3 >,l >,it-9>,i^O ; idi8 >J,i >,ifeL9,k9J, 1008,0,8 J,1E5,0,1E5,8,0,0,0,0,0,0,9,0,0
2442 DATA 0,0 0 8 0,1,1,8,1,1,0,1 1 8 8 ! Use for 235-spkd or 233 w sa«/spk
2448 DATA 0,8,1 lJ,Kl'0,l 1 O.KLOJ ! Use for 233-spkd w/o sa«/spk ratio
2454 REDIHProftpt$(15),Reiponse$(155,Ranae(15,2),Use(15),N«a(15)
2463 IF NOT U233 spiked THEN RESTORE 2486
2466 IF U233 spited AND Have sawspk THEN RESTORE 2412
2472 IF U233"spiked AND NOT Rave saaspk THEN RESTORE 2400
2478 !
2484 FOR J^l TO 7
2490 READ Pro«pt$(J)
2496 NEXT J
2582 RESTORE 2418
2508 FOR J=8 TO 15
2514 REA& Proftpn(J)
2520 NEXT J
2526 !
2532 READ Response$(*),RangeU5
2538 IF NOT U233 spiked OR Haye sawspk THEN RESTORE 2442
2544 IF NOT U233"spiked OR Have'sawspk THEN
2558 RGSponse*T31=» B
2556 Response$(4)= 9B
2562 END IF
2568 IF U233 spiked AND NOT Have sawspk THEN RESTORE 2448
2574 READ UseW
2580 IF U233 spiked THEN
2586 Hslpsr=8+(NOT Have sasspk)
2592 ELSE
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2598 Helper=7
2664 END IF
2610 !
2616 For«(Lr5$(*),l,Helper)
2622 IF NOT Escape AND SUH(Nval) THEN
2628 HAT Lr5$= Response!
2634 IF U233 spiked AND NOT Have sattspk THE*
2646 RaH(I^7)=-Ntfal(3)
2646 Bawd,28)=N»al<4)
2652 END IF
2658 Rawa,28)=Nval(6)
2664 Rawd,21)=Nval{7)
2670 Raw(I,22)=Nval(9)
2676 Rawd,23)=NvaldO>
2682 Raw(I,25)=Nvald2)
2688 Raw(I,26)=Nval(13)

238/235 or SAH/SPK or 233/238
Zerror
232/236
Zerror
U blank
Th blank

2694 END IF
2788 END IF
2786 !
2712 IF Rawd,6) AND Rawd,28) AND Rawd,5) AND (Rawd,8) OR Rawd,14)) THEN GOSUB InputpbO
2718 GOTO Co
2724 !
2738 Im»utpb8; ! Enter initial-Pb ratios for age-calculations
2736 DATA * INITIAL-Pb ISOTOPE RATIOS; "/(Errors are absolute, not 25",""," 206/204'," error 1

,"Y 207/204" " error" 
2742 DATA *"," 288/284"," error"/"/ 286/284 - 207/284"/ error-correlation 9 ,"%(Stacey

-Krawrs Hedel-Age?),*"
2748 DATA "YVY18,70"/8YY15,63Y8YY38,63","OVYV8
2754 |ATA 8J^oipJj^lEJj, E4'8 >p,9 > lt4 > 0 >) lEJ,0 ; 8 ; 25;iE4;0 ; lE3 ),0,0,8 >,0/-i;i > (l,O rl r l,9 > §
2768 DATA 8,8,8:1,1,8,1,1,0,1,1,0,8,1,0,1,0 
2766 RESTORE ^6
2772REDIH ^.
2778 READ Pr8«ptS(*) >Response$(«),Ranged) ;
2784 !
2798 Fortt(Lf6$(*>,16,18)
2796 ON ERROR GOTO 2892
2882 Init t--VAL(Response$d6))
2888 OFF ERROR
2814 IF Init t>-1888 AND Init t<5808 THEN ! Use S-K values for initial-Pb
2828 CALL Stacey krawrsdnit t,Init64,Init74,Init84)
2826 Response$(4r=VAL$(Ir.it64r
2832 R8Sp6nse$(5)="8 H
2838 Response$(7)=VAL$dnit745
2844 RespenseltS^T
2858 Response$(18)=VAL$dnit84)
2856 R2spense$dl)=*8"
2862 Respense$(14)--"8"
2868 Resp6nse$(16)= 8 ( iWAL$(Init tH")"
2874 END IF
2888 GOTO 2790
2886 !
2892 OFF ERROR
2898 IF NOT Escape AND SUH(N«al) THEN
2984 HAT Lr6$= Responset
2918 Init64=N«al(4)
2916 Init64err=Nval(5)
2922 Init74=N»al(7)
2928 Init74err=Nval(8)
2934 lnit84=Nval(18)
2948 Init84err=N«aldl)
2946 Init6474 rho=Nval(14)
2952 ELSE
2958 DATA 8,8,8,8,8,8,
2964 RESTORE
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2978 READ Init64 > Init64srr > !nit74 ) Init74err > Init84JnitB4err,Init64?4 rho
2976 END IF
2982 RETURN
2988 !
2994 !
3000 ! *************** Printout Raw Data for This Sample *******************
3006 !
3012 Go;IF Pb205 spiked AND Ray(I,5)=8 AND NOT Kybrd THEN
3818 PRINT USING "2/,K,2/y ****** HUST HAVE A SPIKE-WEIGHT DEFINED FOR SAHPLE "&HaMe*U)&" HI***"
3024 GOTO Done
3830 ENS IF
3036 Pp«pb=8
3042 PpiupO
3048 Pp«th=8
3854 IF Kvbrd THEN CALL Clear
3868 HAT Pbray$= (" --")
3866 FOR J=8 TO 19
3072 IF Raw(I,J) THEN Pbray$<J)=VAL$(Ray(I,J))
3078 EXT J
3084 IF Printer THEN
3898 PRINTER IS CRT
3096 PRINT VAL$(IU"; "4Trialna«e$
3182 DISP "Now reducing data for "&FNUn*(Tr ialna«e$)& ",,,"
3108 PRINTER IS 701
3114 PRINT CHR$<27)&"U8S" ! 80 characters/line
3128 PRINT RPTIC-'.SI)
3126 END IF
3132 PRINT USING "K,3X,K,/"j "SAHPLE; " Tpislna«e$
3138 IF Ray(I,8HRay(I,li}HfaH(I,12)+Ray(I,16)+Raw(I,18) THEN PRINT USING "llX,K,8X,K,8X,KV2e6/2e4 Zen-","

286/28^ Zerr"' "206/288 Zerr" ' ' ; ' 
3144 IF Printer THEN PRINT 
3150 IF NOT Pb205 spiked THEN 
3156 IF Ray(L8T AND Ray(L18) THEN 
3162 PRINT *UNSPKD'iTftB(12)iPbray$(8);TftB(22);Pbraw$(9);TAB(34))Pbraw$(18};TAB(44)jPbraw$(lt)jTAB(5i)iPbra

w$(12)}TAB(66))Pbraw$(13) 
3168 END IF 
3174 ENB IF
3188 IF (Pb205 spiked AND Ray(L14) AND Raw(L16)) OR (NOT Pb205 spiked AND Raw(I,18)) THEN PRINT "SPIKED"; 
3186 IF Pb285 spiked AND Raw(L14) AND lau<I ,16) THEN " 
3192 PRINT TAS(12)jPbray$(14)jTAB(22)jPbray$(15);TAB(34)jPbrfiH$(16);TAB(44))Pbraw$(17)jTAB(56)jPbpaw$(18)jTA

3198 END IF
3204 IF NOT Pb285 spiked AND Ray(LlB) THEN
3218 PRINT TAB(T2)iPbfsy$(14)jTAB(22)}Pbpay${15)iTAB(34);Pbpaw$(16)iTAB(44)jPbfay$(17}jTAB(56);Pbraw$(18)}TA

B(66);Pbraw$(i9) 
3216 END IF 
3222 IF Ray(L5) THEN
3228 PRINT tSPIKE';TAB(18);Spike64;TAB(32);Spike67jTAB(54)jSpike68 
3234 IF Printer THEN PRINT 
3240 END IF
3246 IF Pb205 spiked THEN
3252 PRINT 'SPIKED-SAMPLE 286/205 -'jRay(I,8hFNEr$<Ray(I,?)), "SPIKE 286/285 -";Spike65 
3258 IF Pr inter THEH PRIIIT 
3264 END IF
3270 IHAGE "BLANK: 6/4=",DD,3D "+/-",»,M > 5X,"7/4=",DD,3D "+/-" > D,D» i5X,,"8/4=",DD > 3D,N/-%D,DD 
3276 IMAGE 3D,5D,* G -,10ft," spiked, §",D,4BE," tX-SDD-DD/X ftoles 4 ,3»//G" 
3282 IF Raud .5) THEN
3288 PRINT USING 3278iBlank64,Blank64err Jlank74,Blank74err,Blank84 > Blank84epr 
3294 IF Printer THEN Nllfr 
3388 END IF 
3386 Sl$=Pbspike$ 
3312 IF Pb285 spiked THEN 
3318 S2$^Pbspike$ 
3324 S3$=Pbspike$
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3330
3336 Sl$=Pbspike$
3342 S3$=Th238$
3348 S2$=Uspike$
3354 END IF
3368 IF Rawd,5HRawd,6)+Rawd,8)=8 THEN
3366 Bad input* 8***** MUST BE SPIKED FOR AT LEAST ONE OF Pb OR U SPIKES »«**')
3372 GOTO Done
3378 END IF
3384 IF Rawd,5) AND NOT Pb285 spiked THEN PRINT USING 3276;Rawd,5),Sl$,Spike268pg > Pbspk cone perr,2GB
3390 IF Rawd 5) AND Pb205 spiked THEN PRINT USING 327&jRayfl > 5) l Stt'Spike20&g,Pbsok cone perr,205
3396 IF Rawd,6) AND NOT U233 spiked THEN PRINT USING 3276jRaH(I,6) l S2* J Soike535pq > S|iilte235pq perr,235
3482 IF Rawd,6) AND U233 spiled THEN PRINT USING 3276;Rawtl,6),S2$ ) Spike233pg,5pike&3pg perr,233
3408 IF Rawd,7) THEN PRIfK USING 3276jRawd > 7) ) S3$,Spike238pg,Spike23Cpg perr,23S
3414 !
3428 IF Pb285 spiked OR (Raw(Ll)Ol OR Rawd,2)Ol OR Rawd,3) OR Raw(L4)()l) THEN
3426 IF NOT"Pb205 spiked THER
3432 IF Printer THEN PRINT
3438 PRINT TAB(6);"SAMPLE WT, 8 iTAB(21)i"TOTAL~AL,'iTAB(34)i IIPb-UNSPKD AL,"jTAB(51h"Pb-SPKD AL,"
3444 ELSE
3458 IF Printer THEN PRINT
3456 PRINT "SAMPLE WEIGHT - ";
3462 END IF
3468 IF NOT Pb285 spiked THEN PRINT TAB(6)iRawd > l)iTAB(21)jRawd > 2);TAB(35)jRaH(I > 3);TAB(51)jRaw(I > 4)
3474 IF Pb205 spilceS THEN PRINT Rawd,!)*!^;" inlligrarts1
3480 END IF
3486 !
3492 PRINT RPT$<"-",88)
3498 IFRaKI,l)+Ral<I,8)=l THEN
3504 Bad input*"????? NO SAMPLE-WEIGHT FOR THIS SAHPLE ?????">
3518 GOTO Done ' "'
3516 END IF
3522 IF Rawd,8)=8 AND (Raw(L2)=8 OR Raw(L4)=8) THEN
3528 Bad input("***** NEED (>ALUES FOR TOTAL AND SPIKED ALIQUOT-WEIGHTS *»»*")
3534 GOTO Done
3548 END IF
3546 !
3552 !
3558 ! ********************* Start Calculations for this Sattple *************
3564 !
3578 Start cakiPbspkd al equi«=Rawd,4)*Rawd > l)/Rawd,2) ! grafts of solid-sample equivalent in Pb-spiked si

iq«t 
3576 IF Rawd,8)=8 AND (Raw(I,5)=8 OR (Pb285 spiked=0)*(Raw(L12)=8) AND (Raw(L18)=0)) OR (Pb205 spiked AND R

w(I,8)=0) THEN 0 th cmc 
3582 !
3588 FOR J=l TO 48 ! zero the appropriate row in Red(i,i) 
3594 Red(I,J)=8 
3688 NEXT J
3606 IF NOT Pb205 spiked THEN ! Raw 206/204 
3612 Redd,7)=RaHU,8) 
3618 aSE
3638 EN5E IF ' " aw ' '
3636 Red(I.l)=Raw(Ll) ! sample-weight
3642 Blank64perr=100*Blank64err/Blank64
3648Blank74perr=108*Blank74err/Blank74
3654 Blank81perr=l00*Blank84err/Blank84
3668 Init64perr=108*Init64e?-r/dnit64+dnit64=B»
3666 Init74perr=188*Init74err/dnit74+(Init74=0))
3672 Init84perr=100*Init84err/dnit84+(Init84=0))
3678 !
3684 ! Test to see if Pb-data should be reduced using 206/208 ratios onljf, or with both 206/287 & 206/208 rst

ios 
3698 IF NOT Pb2B5 spiked AND ABS(Raw(I > 10)-Raw(I > 16)){2*SqR(2*Pbdisc err A 2*(Rawd,U)*Rawd,lQ5} ft 2KRaHd,17}*

Raw(I,18)ra/180 THEN " 
3696 Pb68 onlpl
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3782 ELSE
3708 Pb68
3714 END IF"
3720 IF Raw(I,16)=8 OR Raw(l,8)<22 THEN Pb68 onlpl
3726 ! If either 286/204(22 or the difference between the unspiked 6/7 4 spiked 6/7 is not statistically sign

ificant, yse only the 6/8 ratiss 
3732 IF Raw(I,8)=8 OR Raw(I,16}=e THEN 
3738 NocoapM 
3744 ELSE 
3758 N«coftp=0 
3756 END IF 
3762 !
3768 I ««««« Correct Pb-isotope ratios for Hass-discriHinaticn }}»}}}}}} 
3774 IF Pb205 spiked THEN 
3788 Dccorr~spkd65=Raw(I,8)*(nPbdisc/188) 
3786 ELSE
3792 Dccorr unsp64^Raw(I,8>*(H2*Pbdisc/ie6) 
3798 END IF " y ' 
3884 Dccorr Bnsp67=Raw(L10)*(l-Pbdisc/100) 
3818 IF RawTLff) AND Rawfl,19) THEN 
3816 Dccorr unsp68=Raw(I,12)*U-2*Pbdisc/108) 
3822 ELSE * H ' 
3828 Dccorr unsp68=Raw(I,12> 
3834 END IF "
3848 IF Raw(I,5> THEN GOTO 3906 
3846 !
3852 ! only Pb-co«p data, so just correct for nass-discr, 
3858 Red(I,B)=Dccopr inspM
3864 Red(I > 26)=DROUNir(SQR(Raw(I,9) A 2H*Pbdisc err A 2),3) 
3870 R8d{I > 27)=DROUND(Sl(Raw(r,9) A 2iRaw(Llir2+9*Pbdisc 8rr*2),3) 
3876 Red(I,28)=DROUND(Sli|R(Ra«(I,9)*2+R«M(L13) A 2+16»Pbdi5C err A 2)J) 
3882 Rad(I,Z9)=(Raw(I,9)*2+6*Pbaisc err*2)/(Red(L26)*Red(I > 27)) 
3888 Red(L30)=(Raw(I > 9)*2+8*Pbdisc"err A 2)/(Red(I 26)*Red(I,28)) 
3894 Ptfir 67=1 
3908 ! "
3986 Dccorr spkd68=Raw(L18)*(l-2*Pbdisc/188) 
3912 Dccorr'spkd64=RaM(I,14)»(l+2iPbdisc/100) 
3918 Dccorr"spkd67=Raw(I > 16)*(l-Pbdisc/100) 
3924 !
3938 ! <«{««« Calculate blank and spike ratios & abundances }}»}»}>}}»}> 
3936 Blank67=Blank64/Blank74 ! Blank-Pb 6/7, 6/8, amount in nanogra«s 
3942 Blsnk68--Blank64/Blank84 
3948 Pbblank ng=Raw(L24) 
3954 Pbunsg al eqBiv=Raw(L3)*Raw(I,l)*(Raw(I,8)*Raw(I,10)*Raw(I,12)(}0)/Raw(I,2) ! equivalent sclid-sa«ple

weight, in grans, for Pb-unspiked aliquit
3960 Blank Hf284=l/mBlank64+Blank74+Blank84) ! Mole-fraction 204 in Pb blank 
3966 IF Mt64=8 THEN ! Hule-fractiin 204 for "cowwn-Pb' 
3972 Cpb «f284=Blank ttf204 
3978 ELSE "
3984 Cpb «f204=l/(InitM+Init74+Init8*H) 
3990 END IF 
3996 Atwt blankpb=(Aw284+Aw286*Blank64+ftw207*Blank74iAw288*Blank84)/(HBlank64+Blank74+Blank84) ! atonic we

iqfa of blank-Pb 
4802 IF Init64 THEN
4088 Atwt cpb=(Aw204+Aw286*Init64+Aw287*Init74+Aw208*Init84)/(HInit64+Init74^Init84) 
4814 ELSE "
4828 Atwt cpb=Atwt blankpb 
4826 END IF " 
4032 !
4838 Pbcalc:Blank264=Pbblank ng*Blank «f204/Atwt blankpb/l,E+9 ! Holes blank-204 
4044 Blank286=Blank64*Blank2D4 T Holes blank 206,207,288 
4858 Bl«mk2Q7=Blank206/Blank67 
4856 Blank288=Blank206/Blank68 
4062 IF Pb205_spiked THEN Cak_265spkdjl
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4068 !
4874 ! «««« IPb] calculation for Pb-288 or Pb-206 spiked aliquot }»>}»>
4888 Spiks288=Spike208pa*Raw(I,5) ! Holes spike 288,21)6,207,294
4086 Spike206=Spike208*Spike68
4092 Spike207=Spike286/Spike67
4898 Spike204=Spike206/Spike64
4184 Corr64=Dccorr unsp64 ! Trial blank-corr. 6/4,6/7,6/8 of sample
4110 Corr&7-Decorr~imspfi7
4116 Corr68-Dccorr~unsp68
4122 IF Ra«(LB)=rOR Rfiw(L10)=0 OR Pb68 only=l THEN Pb 206208 only
4128 ! "
4134 !
4148 ! «« Calculate [Pbl using both 286/207 and 206/208 of both Pb-spiked & Pb-unspiked diquots »»»
4146 REPEAT
4152 Nu«er--(Dccorr spkd67*Spike287-Spike286)/U~Dccorr spkd67/Corr67HDccorr spkd6S*Spike288~Spike2!16)/(l~D

ccorr spkd68/Corr&8) 
4158 DenoH^(kcorr_spkd68/Blank68-l)/(l-»ccorr_spkd68/Corr68)-(Dcccrr_spkd67/Blank67-l)/(l-Dccorr_spkd67/Cor

4164 Pbspkd blank206=Nu«er/DenoH ! Holes blank-2B6 in spiked-aliquot required to explain the difference in
unspiked 4 spiked 216/207 ratios 

4170 Pb2&6 cowal=(Dccorr spkd68*(Pbspkd blank2G6/Blank68+Spike2G8)-Spike206-Pbspkd blank2G6)/(l~»ccQr-r spkd
68/Corr68^*Pbunsp arequi»/Pbspkd «I e^uiy 

4176 ! Holes sawple Pb-?06"in Pb-unspiked aliquot 
4182 Test64=Corr64 
4188 GOSUB Subtract blank 
4194 IF Corr64<8 THEN Blank too high
4280 UNTIL ftB3(Corr64-Test64)rTesf64/1,E+9 ! 6/4 Convergence? 
4206 ! 
4212 Ng blnk pbspkd=AtMt blankpb*l,Ei9*Pbspkd blank206/Blank64/Blank «P2G4 ! Ng blnk Pbspkd is nan&graas blan

Tt-Pb In Pb-spikefaliquot 
4218 GOTO Pberrors 
4224 !
4230 Subtract blank: ! Re«o«e blank-Pb contribution to observed ratios 
4236 Corr64=P5286 coapal/«Pb206 co«pal+Blank286)/Dccorr unsp64~Blank234> 
4242 Corr67^Pb206"co«pal/((Pb206"'coHpaHBlank206)/DccQrr"un5p67-Blank287) 
4248 Corr68=Pb286"co«pal/((Pb286"cottpaHBlank286)/Dccorr"unsp68-Blank208) 
4254 RETURN " 
4269 !
4266 Blank too highiPRINT USING "/>!(,/";"*#* Pb-BLANK MUST BE <"^AU(l)ROUND(RaH(L24) )3)}4" nG ***" 
4272 Clwk" ~
4278 Pbblank ng=Pbblank nq*2/3 ! Reduce blank-amount by 1/3 
4284 Raw(La)=RaH(I ) 24)«2/3 
4290 GOTO Pbcalc 
4296 !
4302 Pb 206208 only: ! «« Calculate IPbl using only 206/208 ratios )))) 
4388 irNoconp'AND Ra«{I,12)=0 THEN
4314 PRINT USING "AK,/,/"}"**** ESTIHATED UNSPIKED 206/208 HQST BE ENTERED ***»- 
4320 Cluik 
4326 GOTO Done 
4332 END IF 
4338 IF Noc««p_ THEN 
4344 RwU,?)=RaH{L15) 
4350 Raw(Lll)=Raw(I,17) 
4356 END IF
4362 Corr68-ABS(Dccorr unsp68) 
4368 ! Pb206 co«pal-Esti«ated «oles of sample 206 in Pb-unspiked aliquot (or spiked aliquot if there is no un

spiked~aliquot) 
4374 ! 
4380 REPEAT 
4386 Pb206 co«pal=(Pbunsp al equiv/Pbspkd al equiv+(Pbunsp el equi«=0))*(Dccorr spkd68*(Spike2e8iBlank288)-S

pike2B6-Blank206)/(l ::Morr spkd68/Corr^8) 
4392 Test68=Corr68 
4398 IF Hocowp THEN 4446 
4404 ! 
4410 GOSUB Subtract blank
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4336 Pb206 coftpal=(Pbun!,p al equiv/Pbspkd al equiv-KPbunsp al equiv=0))*(Decorr spkd68*(Spike208+BlankP08)-S
pikc2Ti6-Blank206)/n IBccorr spkd68/Corr58) " " 

4392 Test68=Corr68 
4398 IF Noconp THEN 4446

A A A & 1 *

4410 GOSUB Subtract blank
4416 UNTIL ABS(Test687Corr68~lXl/l.E+9 ! Convergence test on 6/8
4422 !
4428 IF Corr64<=0 THEN Blank too high
4434 GOTO Pberrors
4448 !
4446 Corr67=Pb206 co«pal/((Pb206 coftpal+Blank206+Spike206)/Bccorr spkd67-Blank207-Spike287) ! Corrected sa*

pis 286/207 (no Pb-unspiked data) 
4452 Corr-64=Pb206 co«pal/((Pb206 co«paUBlank206+Spike2G6)/Dccorr spkd64-Blank2Q4~Spike2G4) ! sane for 20&/214 "" 

4458 GOTO 4428 
4464 !
4478 Cak 285spkd al: ! calculate [Pbl for Pb-2G5 spiked aliquot 
4476 Sattpl8206=Spike205pg*RaH(I,5) ! Pb-205 spiked concentration calculation - 12063 in Pbspiked-al 
4482 Pb206 cottpal=Sa«ple206*(Dccorr spkd65-Spike65)-Blank206 
4488 Copp68=Pb206_coHpal/(Sa«ple206?(kcorr_spkd65/Dccorr_spkd68"Spike65/Spike68)-Blank208) ! BLANK-CORR 6/

4494 Cor-r67-Pb286-co«pal/(Sattple206#(Dccorr.spkd65/I)ccorr_spkd67-Spike65/Spike67}-Blank207) ! B " 6/ 

4508 Corr64=Pb286-co«pal/(Sattple206#(Dccorr.spkd65/Dccorr_spkd64-Spike65/Spike64)-Blank204) !   " U

4506 IF Corr64(^8 THEN Blank too high
4512 Pvar 206-(kcorr spkd65*8aHple206/Pb206 coRpal*Ray(L9))*24(Blank206/Pb206 ce«pal»Phblank 

onc_pepp*2 1 ml for Pb 206 concentration
4518 t
4524 Raw(r,ll)=Ray(I,17)
4530 Ran(I,13)=Ray(I 19)
4536 !
4542 ! «<« Error 4 error-correlation calculation for Pb ratios & concentrations )»))
4548 PberrQrs;8=Blank206/Pb2G6 co?*pal
4554 F=Blank207*Corr67/Pb206 co«pal
4560 E=Blank284#Corr64/Fb206" ciMpal
4566 G=Blank268*Corr68/Pb286~coKpal
4572 ! D^blank-206/sa«ple-2B6 E=blafik-204/sartple-204
4578 ! F=blank-207/sa«ple-287 G=blank-208/sa«ple-208
4584 Psar spkd68=Ray(L13) A 2i4*Pbdisc err*2 ! mi if spiked 6/8
4598 P«3r~«nspkd68=Ray(L19)*2+4*Pbdisc err*2 ! ' * unspiked  
4596 IF PB205T spiked THEN GOTO 4662 *
4602 Totfil208^Spike2G8+Blank288
4688 Total68^(Spike286*Blank206)/Total298
4614 Vaf blank206=(,01*Pbblank perr*Blank206)*2 ! VA8 of blank 286 a«ount
4620 Vap'blank68=((Blank64err/Blank64)*2+(Blank84err/Blank84) A 2--2#Blank6484 rho*Blank64err/BlankM«Blank84err/

Brank84)#Blank68 A 2 ! MAR of blank 206/208 
4626 %:((Corr68-Total68)#0ccorr spkd68/((Corr68-0ccorr spkd68WDccorr spkd6B-Total68)))*2*Pvar spkd68+(Dccor

p spkd68/(Corp68-kcorr spkd68)) A 2*P»ar unspkd68"
4632 ! (76 is [2061 VARZ, not including contr.'froft blank-Pb or Spike uncertainties 
4638 A=(Corr68/(Copr68-&ccorr spkd68))*2 
4644 Vb-ft*(Var blank206/Total2G§*2+(Blank2G6/Total208*2/Blank6B) A 2*(Var blank206+Blank206A 2*Var blank6B))»1000

0/Pb206"co«pal#Spike208*2
4650 ! Vb is [2061 VARZ contribution fros blank-Pb uncertainties 
4656 Pvar 286=V6+Vb+Pbspk cone perr A2 ! VARX of Pb-206 cincentration 
4662 V64-Raw(I > 9) A 2 !" * of raw 6/4 (uncorr, for blank or discrimination) 
4668 V67=Raw(I 11) A 2 ! " " ' 6/7 
4674 V68H?a«(L13)*2 ! " ' ' 6/8 
4688 Psar 64=(l+E)*2*V64+(E*Blank64perr) A 2+(D-E)*2*P«ar 286i((E-D)»Pbblank perr)*24«2*2*E)*Pbdisc err)"2 !

mi «f blank & discrin.-corr, sarnls 206/284 "
4686 A=(HE) A 2*V64+(HF)*2*V67+((F-E)*Blank64perr)*2HF*Blank74perr)*2+(F-E) A 2*Pvar 206 
4692 Pear 74-A+((E-F)*Pbblank perr) A2-2*F#(F-l)*Blank6474 rho*Blank64perp*Blank74perrK(3^2 +F)»Pbdisc err) A 2 

" ! ditto, 287/204 "
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4698 A=(HE) A 2*V64+(UG) A 2*V68M(E-G)*Blank64perp) A 2+(G*81ank84perr) A 2t(E-£) A 2*P«ar 206
4784 Pvar 84=A+((E-G)*Pbblank perr) A2-2*G*<G-E)*Blank64perr*Blank84perr*Blank6484 rh~o+((4+2*E+2*G)»Pbdisc err)

A2~ ! ditto, 208/214 " 
4718 A--(HE) A 2*V64-E*(F-E)*Blank64perr A2+(D-E)*(F-E)*Pvar 206+<E-D)*(E-F>*Pbblank perr A 2 
4716 Rho betaalpha=(A+(3+2*E+F)*{2*2*E)*Pbdisc err A 2*E*F*Blank6474 rho«lankMperr«lank74perr)/SQR(PMar 64*Pv

ar 74)! fiho for true saaple 207/204-2067204
4722 A={l+E) A 2*V64+E*(E-G)*Blanlc64perr A2-KD-E)»{G-E)*Pvar 206+(])-E}*<G-E)*P!iblankjerr A 2 
4728 Rho ga«naalpha=(A+(2+2*E)»(4+2*E+2*G)*Pbdisc err A 2+E*G*Blank64perr*Blank84perr*Blank6484 rho)/SQR(Pvar 64

tfvar 84) " " 
4734 Holespgl!06=Pb206 co«pal/FNAliq(Pbunsp al equiv,Pbspkd al equiv) ! woles 206 per graft 
4740 P=Holespg 206
4746 Pbgratts pergratt-Aw286«P+Aw207*P/Corr67+Aw208*P/Corr68+Aw284*P/Corr64 
4752 Cpo ppn=Atwt cpb*l,E+6*Pb206 co«pal/(Cpb «f2B4*Corr64*FNAliq(Pbunsp al equiv,Pbspkd al equiv)) ! pptt co«

fton Pb
4758 P«ar 67*Pvar 64+P«ar 74-2*Rho betaalpha*SQR(Pyar 64*Pvar 74) ! 6/7 
4764 P»ar~68=P»ar~64+P«ar*84-2*Rho>H«aalpha*SQR(PMar 64*Pvar 84) ! 6/B 
4770 Red(I ) 26)=DROUND(8QRO> var 64)73) ! 6/4 err, to 3 signff, figs 
4776 Radd 27)=DROUN»{SQR(P«ar""74),3) ! 7/4 ' ' H ^ 
4782 RedU,28)=DRQUND(SQR(P«ar~84),3) ! 8/4 "      
4788 Rad(L29)=Rho betaalpha " ! Error-correlation between 6/4 & 7/4 
4794 Red(I,25)=DRQlJND<SQR(P»ar 286),3) ! 12063 err, to 3 signif, figs 
4800 RsdCI 24)=DROUND(SQR(Pvar'206+har 64),3) ! ditto [2043 err 
4806 Red(I,38)=Rho ganwalpha " ! Error-correlation between 6/4 & 8/4 
4812 PpHpb=l,E+6*PBgraH5jergraft 
4818 Red(I ) 4)=PpHpb ! p|w Pb
4824 Rad(I,8)=Corr64 ! Blank- 4 discrittination-corrected 206/204 
4838 Red(I,5)=DROUND(Cpb ppH,4) ! pp« coHHon-Pb, rounded to 4 siqnif. figs 
4836 Red(I,9)=Corr64/Corf67 ! Blanlc & discrittination-corrected 287/204 
4842 Red(I,18)=Corr64/Corr68 ! ditto, 206/208 
4848 Red(I,6)=l,E+9«Holespq 206 ! nano«ol« Pb-206 per graft 
4854 Print pbsPRINT TAB(9)j'?b-Un5piked Aliquot, Corrected for B jVAL$(DROUND(Raw(!,24),2))i"t/~"jVAL$(»ROUHD(,

01#Pbblank perr*Raw(L24K2^); l< nG Pb-Blank '
4860 PRINT TAB(15T;"and "iVAL$(Pbdi5c)i"+/-';VAL$(Pbdi5c err);" Z/a,«,«, Hass-Discriftination" 
4866 IF Printer THEN PRINT "
4872 PRINT   286/207'iTAB(18)i"206/208 l';TAB(32)i'206/204 l! iTAB(47); l'207/204"iTAB(62)i"208/204 11 
4878 PRINT TAB(2)iDROUb(Corr67 > 5)jTAB{17)il)ROUND{C9rr68,5hTAB(3l5iDROUND(Red(I,8),5);TAB{46);DROUN0(f!ed(I J 9}

i 5)}TAB(61)iDROUND(Red(I > 10),5) 
4884 PRINT " "&FNErr$(P«ar 67)}TAB{17)jLFNErr$(Pvar 68);TAB(31)iFNEr$(Red(I,26));^Uvn 1 I\Arl I ul I\UI I -r \ I Vwl U/ / } I wWr\ * / I \ t I\L.J I v \ I Val UU / % I n*.' \U J

4890 PRINT TAB(46)iFNEr$(Red(r,27));TAB(61);FNEr$(Red(I,H8)) 
4896 IF Printer THEN PRINT
4902 PRINT " Error-Correls: 207/204-206/204--';VAU(DROUND(Red(I,29),6))i B 208/204-206/204="iVAUCDRDUND(R

ed{I,3fl),6)) 
4908 PRINT
4914 IF Raw(I,5)=0 THEN Done
4920 IHftGE 26X, 8Mole5 Pb Per Graft:",/ >4X,'206',12X, H207 B ,12X, B208",12X,"204 B ,llX, iTOTAL B ,/,5(MD,5DE,3X) 
4926 P=Molespg > 206 ' ' ' ' ' ' ' ' J ' ' J 
4932 PRINT U8IRG 4920iP > P/Corr67,P/Corr68 > P/Corr64,P+P/Corr674P/Corr68tP/Corr64 
4938 PRINT " 'tfNEr»(Red(L25» 
4944 IF NOT Pb68 only OR Pb205 spiked THEN 
4950 IF Printer THEN PRINT " 
4956 PRINT DROUNDU800*Cpb pptt*FNAliq(Pbunsp al eq«iy,Pbspkd al equiw),2)t" nG Ccft«on-Pb in Unspkd Al,  -

("&MAL$(DROUND(Cpb ppn,3))4' PPR)" " " " " 
4962 END IF
4968 IF Printer THEN PRINT
4974 PRINT FNLKPbgraas peroraHh" Total Pb =";DRQUND(FNH(PbgraH5 perqratt),5); 
4980 IF Pb68 onljf<)l AND NOT Pb205j;piked THEN PRINT " Pb-Spiked Aliquot Blank =";MOU»(NgJlnk.pb5pkd >

u)i*nto"» 
4986 PRINT 
4992 !
4998 ! a**************** CALCULATE UJh CONCENTRATIONS TERRORS X***K#K#K#»»#*»K* 
5004 U th conc;IF Raw(I,6)*Raw(I,2B)=0 THEN Done ! If not spiked for U-Th or no ratios 
5010 Uipkff eq«i«=Pbspkd al eq«iv*(NOT Total uspiked)+Raw(I,l)*Total uspiked ! Wt of sample spiked with U 4 Th

spike 
5016 Fract.,corr20=Raw(I,22)*(H,82*Thdisc)
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5022 BlankZ38=Ray(I > 25)/238,029*(137,88/138,88)/l,E+9 ! Holes blanHJ238
5028 IF U233 spiked THEN
5034 IF Have sawspk THEN ! Data already calculated for sample/spike ratio
5040 Moles238 spkdal=RaH(I,2Q)*Rawa>6>*Spike233pg-BlankZ38
5046 ELSE ! Husf calculate fron 233/236 4 233/238 ratios
5052 Ufract=(Raw(L27)/Spike233236~l)/3 ! Fractionatisn per a«o frew 233/236
5058 Tree233238=Raw(I>20)/(H-5*Ufract) ! Fracticnation-corrected (233/238)n
5864 M«les238 spkdal-Spike233pg*Ra«(I,6)«(l/TrBe233238-Spike238233)-Blank238
5078 SaMple23ffperr=5QR(Spike233perr A 2H5/3*Obs.233236perr) A 2-KBlank238perr*Blank?38/Moles238.spyal) A 2}
5076 END IF
5882 ELSE
5088 Fract corr85=Raw(I,20)*(H-,03*Udisc>
5894 Holes238 spkdal--Raw(L6)*Spike235pg*(Fract corr85-Spike238235)/(l-Fract cerr85/Nat «ratio)-Blank238 !

[2381 In U-spiked aliquot ~ - - 
5t08 END IF
5106 Ng « spkdal=Holes238 spkdal>U+l/Nat «ratio)*Atwt ml.E+9 
5112 !
5118 ! Th in U/Th-spiked aliquot 
5124H8les232_spkdal=(RaH(I,7)O8}*((RaH(I J 22){>8)*{Raw(I > 7)*Spike23Cpg*(Fpact.corr2S-(Spike232230i(Spike23223

5138 Ng th spkdal=Moles232 spkdal«Atyt th*l,E+9
5136 Reacr^sl.EHitHolesZSZ spkdalOU)*Atirt th*Holes232 spkdal/Uspkd equit
5142 Pp«tlFl,E+6*<Meles232 spFdal()I)»Atyt th»Holes232 splTdal/Uspkd eqoiy
5148 Rsd(L2H,E+6*Atwt o*(>i6le5238 spkdal+H«les238 spkdal/Nat urafio)/Uspkd equiv
5t54 Pp«u=f ,E+6*Atwt «*(«oles238 spkffal+Holes238 spk?al/Nat «rafio)./Uspkd equlv
5160 ! Errors i errsr-correlations - U-Th concs'i U-Th/Pb-284 ratios
5166 Pbspike perr=Pbspk cone perr
5172 IF U23Tspiked THER
5178 IF Have sanspk THEN P«ar u=Raw(I,21) A 2+Spike233pg perr A 2
5184 IF NOT Have sa«spk THEN P»ar B=(5/3*Ray(I > 28))*zMy(I > 21)*2+SpikeZ33pg oerr A 2 ! apprixirtate, fop noy.
5198 ELSE ' "
5196 P«ar u=(Natjratio/(Natjratio-Ray(I,28))) A 2*Raw(I ) 21) A 2-K3*Udisc.err) A 2*Spike?35pgjerr A 2

5208 Pvar o=Pvar u+(,01*Ublank perr*RaH(L25)/l,E+9/Ng u spkdal) A 2 ! VARZ of [111 
5214 IF Pp«th=8 THEN 
5220 P«ar th=0 
5226 aSE '
5232 P«ar th=RaH(I,22)/(8aH(I,22)-l/(Spike232238HSpike232230=0))) A 2*Raw(L24) A 2U2*Thdisc err) A 2-fSpike230pg 

per? A 2 ! Ditti, ITM P 
5238 Fvar th^Pvar th-«-(,8t*Thblank perriRay(L26)/l,E+9/Nq th spkdal)*2 
5244 END IT " 
5258 IF Red(L4) AND Pp«« THEN
5256 Red(I,Zl)=Holes232 5pkdal*Corp64/Uspkd equiv/Molespg 206 ! 232/204 
5262 Pvarl 206=Pvar 286-nixsd spike*PbspK cone perr A 2 ! Don't includs spike-concgntration uncertainty for P

b/U ratios if a Mixed Pb^-Th spike "
5268 Pvarl o=Pvar u-Hixed spike*Spike235pg perr*2 ! ditto 
5274 Pvarl"th=Pvar th-Hixed spike*Spike23upg perr A 2 ! ditto 
5280 Pvar «u=M64*a+E) A 2+(TOank64perr) A 2+Pvarl 286*(l+E) A2i(E*Pbblank perr) A 2-f((2f2xE)*PI>disc err)*2*Pvarl

u " ! varZ in 238/20? 
5286 Rad<I,36)=DRQUND(SQR(Pvar flo),3) ! %error in Ho
5292 ft-V64*(HE) A 2+(E*Blank64pirr) /2~(HE)*(D"E)*Ptfarl 286 *(E-D)*Pbblank perr A 2 
5298 Red(I,38)=(A+2«(UE)iPbdisc err A 2)/SQR(Pvar 64#Pyar nu) ! errsr-csrrel, 206/204-238/204 
5304 fc=V64#U+E> A 2+E*(F-E)*Blank&"4perr A 2-(HE>*(F-E)*Ptfarl 286+E«(E-F)*Pbblank perr A 2 
5318 Red(I > 39)=(A+2»(3+2«E+F)*(l+E)*Pbdisc err A2-E*F*Blankl474 rho«Blank64perr*Blank74perr)/SQR{PMar 74*Pvar

«u) ! error-correl, 287/204-235/204 
5316 IF Pp«th THEN 
5322 Pvar th284=V64#(H-E) A 2HE*Blank64perr) A 2+(HE) A 2*PMarl 206+(E*Pbblank perr) A 2+((242*E)*Pbdisc err) A 2i

Pvarl th! varX in 232/284
5328 RedrL37)=DROUND(SQR(P«ar th284K3) ! Zerror in 232/284 
5334 A^(HE) A 2«\;64+E*(G-E)KBlank64perr A 2-(HE)3KG-E)*Pvarl 286 x(E-G)*Pbblank perr AH 
5348 Red(I,45)=(A+(4+2»E+2»G)«(2+2»E)»Pbdi5C err A 2-E*G*Blan~k6474 rho*Blank64perr*Blank84perr)/SQR(pyar th2

84*Pvar 84) ! err*r-corr, 208/204-232/284" 
5346 END IF " 
5352 Red(I ) 19)=Holes238_5pkdal*Corr64/Uspkd.equiM/Holespg_2Q6 ! 238/284
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5358 Hu-Moles238 spkdal*Corr64/Uspkd equiv/Holespg 206
5364 Red(I,28)=Mu/Nat uratio " 1235/204
5378 END IF
5376 !
5382 PRINT RPT$( 8 -" ) 80)
5388 IF U233 spiked THEN
5394 PRINr"§A«PLE-238/SPIKE-233"i

5486 PRINT "238/235"}
5412 END IF
5418 PRINT   ='iRaw(I,2l)jH/--!Raw(I,21)j Iiri
5424 IF Pp«th THEN PRINT tAB{42); t232/230=";Raw(I ) 22)i B+/- B ;Ra«(L23)j*Z"i5430 PRINT ///////
5436 IF U233 spiked AND NOT Have sattspk THEN
5442 PRINT" "233/236 ='jRa«(I,27)}'+X-'}Ray(I,28);'Z';TAB(40);"Fractionatifln ^j

per Hiss-unit" 
5448EN1MF
5454 PRINT Raw(L25h"nG U-Blank"; 
5460 IF Ppath THEN PRINT ", Bj&aH{L26h"nG Th-Blank";
5466 PRINT USING "SX^WJyU-fh SPIKED-AL^ %RaH<L2)*Total ttspiked+Raw(I,4)*(NQT Total uspiked)," Grans' 
5472 IHAGE 24X,"238%12X, i235",12X,"232V > 1ioles Per GraHi'jSXJZdlD.ADE^XWi/ 
5478 IF Ppttth fHEN
5484 IsNftL$(DROUND(Moles232 spkdal/Uspkd eq«iv,5)) 
5490 ELSE " 
5496 Is$=' --  
5502 ENB IF
5508 PRINT USING 5472iHoles238 spkdal/Uspkd equi«,Moles238 spkdal/Uspkd equiv/Nat uratio,Is$ 
5514 Red(I,22)=DROUNDiSQR(Pvar"»),3) ! Wror in IU1
5520 PRINT TAB(4}jDROUND(FNH(PpHO/l,E+6) > 5)jTAB(14);FNL$(Ppttu/l,EH);TAB(18);"Uraniufi B }TAB(32);"( B 4FNEr$(Red(I * "i
5526 IF Pp«th THEN
5532 Red(L23)=DROUND(SQR(Pvar th),3) ! Zerror in ITh3 
5538 PRINT TAB(4)]DROUND(FNM(Ppttth/l,E+6) J 4)jTAB{14)}FNL${Pp«th/l,£^);TAB(18); II Thoriuft";TAB(32)j M {'4FNEr$(8

5544 IF Pony AND Ppftth THEN
5550 PRINT USING M2X,K > K B i B Th/U=",DRQUND(Ppttth/Ppttu,4>
5556 END IF '
5562 IF Printer THEN PRINT
5568 END IF
5574 IF PPHB AND Ppnpb THEN PRINT B 238/204^;DROUNB(Red(I,19),5>," 235/204= B }DROUND(Red(I,2G) ) 5)}TAB(51)j"( 

"iFIErKRedU^))^)"
5580 IF Ppflth AND Pp«pb THEN PRINT B 232/204=";DROUND(Red(I ) 21),4)iTAB(51);"( ll iFNEr$(Red(I,37))i"}"
5586 IF Printer THEN PRINT
5592 IHftGE 'Rhfl(U/4-6/4)=" > K,6D,15X "Rho(U/4-7/4)=%H,6D,6X
5598 IMAGE "Rho(U/4-6/4)^'H,6D'8X/Rho(U/4-7/4)=" fj,6D,8X »Rho(Th/4~8/4)=%M,6D
5684 IF Ppapb AND Ppttth THEN PRINT USING 5598jRedd,38KRed(L39KRed(L48)
5610 IF Pp«u AND Pp«pb AND Pp«th=0 THEN PRINT USING 5592 } Redd ,38), Red (L 39)
5616 PRINT RPT$("-\80)
5622 IF NOT Init64 OR NOT Corr&4 THEN Done
5628 !
5634 ! ##*##** Calculate radiogenic-Pb isotope ratios and errors a*************
5648 !
5646 !
5652 Rad206-Molespg 286*(Corr64-Init64)/Corr64
5658 Rad2IT=Hilespg 206*(l/Corr67-Init74/Corr64)
5664 Rad208^Molespg:2e6*(l/Corr68-Init84/Corr64)
5670 RadsaHple_wt=FKAliq(Pbonsp_al_equi»,Pbspkd_al_equiv)

5682
5688
5694
5700

Dl=init-206/rad-206 D2=total-206/rsd-206 D3=-blank-206/rad-206
El--total-204/initial-204 E2=blank-204/initial-204
Fl=init-207/rad-207 F2=total-207/rad-207 F3=-blank-207/rad-207
Gl=init-208/rad-208 G2=total-208/rad-208 G3=blank-208/rad~208

5706
5712 Dt-Pb206_c0ttpal*Init64/<Ccrr64*Rad206#Rads3ttple_wt)
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5718 D2=(Pb286 cortpaH-Blank286)/(Rad286*Radsattple wt)
5724 D3-Blank2ff6/(Rad286*Radsattple wt)
5730 FMnit74*Pb286 co«pal/(Corr63*Rad207*Badsa«ple wt)
5736 F2-(Pb286 cottpar/Corr67+Blank2G7)/(Rad2G7*Radsattple wt)
5742 F3=Blank2U7/{Rad287*RadsaHple wt)
5748 El~(Pb286 co«paHBlank284*Corr64)/Pb286 cowpal
5754 E2=Corr64*Blank284/Pb206 cowpal
5768 Gl-lnit84*Pb206 cottpal/(Corr64*Rad208*Radsattple wt)
5766 G2~(Pb206 coftpaI/Corr68+Blank208)/{Rad288*Radsa«ple wt)
5772 G3^Blank25B/(Rad208*Radsattple wt)
5778 Pvar 208232=8
5784 y64^aw(I,9) A 2-K2*Pbdi5C err) A 2 ! Z«ar for raw 6/4,6/7,6/8, incl wass-disc, error
5790 V67^Ra«U ll) A 2+Pbdisc err A 2
5796 %8-Ra«(L13) A 2+(2*Pbdisc err) A 2
5802 Pvar 286238=(Dl*El) A2*%4:f(Dl*E2*Blank64perr) A 2+(Dl*Init64perr) A 2-KD2-Dl*El) A2*Pvart 2G6*((I)3~Dl*E2)*Phbl

anV D«T) A 2+Ptfarl u
5808 Red(I,ll)--DROUND(SQR(Ptfar 206238),3) ! terror in radiogenic 2G6/238 
5814 A=(Fl*El) A2»y64-K(F3~Fl*E2)*Blank64perr) A 2-KFl*Init74perr) x 2fF°'l ';> -v"£17A/s

rl 286
5820 Pvar~287235=A+((F3-Fl*E2)*Pbblank perr) A 2+P«arl «-2*F3*(F3-Fl*E2)*Blank6474 rho*Blank64perr*Eiank74perr 
5826 Red(l,32)=DROUND{SQR(Pvar 207235);i) ! Zerrir in radingenic 207/235 ' 
5832 IF Rau(L7)=8 OR Raw(L22^8 THEN GOTO 5856 ! if not spiked with Th or no 232/231} data 
5838 A=(Gl*El) A2*V64+{(G3-Gl*E2)*Blank64perr) A2+(Gl*Init84perr) A 2^2 A 2*%8+(G3*Blank84perr) A 2+(G2"Gl«El)*2'X-Fva

rl 216
5844 PMar"B8232=A+UG3-Gl*E2)*Pbblank perr) A 2+P«arl th-2«G3«(G3-Gl*E2)«Blai»k&484 phc*Blank64perr»Blank84perr 
5858 Red(I,35)=DROUNl»(SQR(P»ar 288232)~3) ! Zerr'op in 208/232 ' H 
5856 A=Dl*n*El A2*V64-Dl*E2*(F3-Fl*E2)*Blank64perr A2+(D2-Dl*El)*(F2-Fl*£l)*Pvarl 2fl6+(D3-Dl*E2)«(F3-Fl*E2)*Pbb

lank perr A 2 
5862 CoFA^arl «+Dl*Fl*Init6474 rho*Init64jerr*Init74perr+Dl*F3*E2*Blank6474 rho*Blank64perr*Blank74perr

! COV(2867238,2B7/235)/((21!6/238)*(2l7/235)) y . P i- 
5868 Pvar 287206=Pvar 286238+Pvar 287235-2*Cov ! VAR2 4 terror in radiogenic 207/206 
5874 Reda,33)=DROUNDlSi|R(Pw 207286K3)
5888 ReddjS^J^Coy/SQRtPvar 285238*Pvar 287235) ! Error-correlation for 286/238-2G7/235 
5886 R3d{Lll)=Rad206*Uspkd~equiv/Holes238 spkdal ! radiogenic 206/233,287/235 
5892 Rad206238=Rad286*Uspkd~eq«iv/Holes238~5pkdal 
5898 Red(I1 12)=Rad287»U5pkd"equi«*Nat «ratio/Holes238 spkdal 
5984 Rad207235=Rad207*Uspkd"eqoitf*Natlratio/Hole5238"spkdal 
5910 Red(I,13)=Rad207/RaFd205 
5916 Rad207206=Rad287/Rad286 
5922 IF Ppjith THEN
5928 Red(I,14)=Uspkd equiv*Rad208/Holes232 spkdal 
5934 Rad268232=UspkcTequi?iRad208/Mflles23r5pkdal 
5940 ELSE 
5946 Red(I,14)=0 
5952 Rad28fe2=0 
5958 EKD IF 
5964 !
5978 ! Pb/U AND Pb/Th APPARENT-AGES 
5976 IF Rad206238H TICN ! Pb206/U238 age 
5982 Red(L15)=LOG(HRad2Q6238)/LaHbda238 
5988 ELSE
5994 Red(L15)=0 
6880 Rad206238=8 
6886 END IF
6012 IF Rad207235H THEN ! Pb207/U235 age 
6818 Red(I,16)=LOG(HRad287235)/LaHbda235 
6024 ELSE
6030 8ed(L16)=0 
6036 Rad287235=0 
6042 EKD IF
6048 IF Rad208232)-l AND Rad208232<,5 THEN ! Pb208/Th232 age 
6054 RedU,18)=LQG(l+Rad2IB232)/LaHbda232 
6860 ELSE 
6066 Red(I,18)=0
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6072 Rad208232=9
6078 END IF
6884 !
6898 ! Calculate 287/286 age
6096 !
6182 CALL Pbpb age(Rad287286,Age287286)
6188 Rsd(I,17>=?toe207286
6114 !
6128 !            Printout radioqenic-Pb results      -   
6126 IHAGE 'Radiogenic-Pb%8X/2D6*' HX/2B7*%nX,"288*%/, H Hsles Per Gra«:',3X,3(MD,4DE,5X)
6132 PRINT USING 6126iR3d286>Rad287 > l?ad2ll8
6138 IF Printer THEN PRINT
6144 PRINT 'Initial-Pb; 6/4="}VAL$(Init64h 11 +/- ";VAL$(Init64err)iTAB<43)i"7/4= 11 }
6158 PRINT VAL$(Init74);' +/-   VAL$(Init74err)
6156 PRINT TAB(15)j"8/4="iVAL$(Init84h" +/- ";UAL$(Init84err)}
6162 PRINT TAB(43) "RHQ(674-7/4) =';Init6474 rho
6168 PRINT TAB(17);'286/238''jTAB(33)i"287/235"jTAB(48)5 M 2{t7/286 I1 i
6174 IF Re«U4) THEM
6188 PRINT TAB(62)i"288/232"
6186 ELSE
6192 PRINT
6198 ENB IF
6284 PRINT 'RATIOS:'iTAB(15))DROUND(Rad286238 > 6);TAB(31)}DROUND(Rad2G7235,6)jTAB(47);DROUND(Rad287206,6);
6218 IF Ied(L14) THEN
6216 PRINT TAB(68);DROUND(Red(I,14),5)
6222 ELSE
6228 PRINT
6234 END IF
6248 PRINT 'ERRORS;"iTAB(17)jVAL$(Red(L31))4 8%"iTAB(33)iyAL$(Red(L32))4^'iTAB(48)iyAL$(Red(L33})^: M i
6246 IF Ied(I,14) TH&
6252 PRINT TAB(62)iVAL*(MOUND(Red(I,35) l 5))4'Z'
6258 ELSE
6264 PRINT
6278 ENB IF
6276 PRINT 'AGES (Ha)!"jTAB(16);DRQUND(Red(L15) >5)iTAB(32)iDROUHD(Red(L16) >5)iTAB(47)i!)ROUND(Red(L17),5);
6282 IF ted(I,14) TICN
6288 PRINT TAB(61);DRQUND(Red<I,18),5)
6294 ELSE
6388 PRINT
6386 ENB IF
6312 IF Printer THEN PRINT
6318 PRINT "Rho (287/235-286/238) ="jDROUND(Red(I,34),6)
6324 IF Kybrd THEN Done
6338 BoneilF Printer THEN PRINT RPT$("*%88)
6336 DISP
6342 PRINTER IS CRT
6348 !
jt-T-SA I XXKlUiXXllXKKKXKKKKXXXKXKKK CUR PAI TJII ATTflUCflout i »»»«««****««««««»«**»*«»« tntf IfKLUULK I iUFlO
6368 !IF Printer THEN PRINT USING '2/ B !**«*
6366 IF Kybrd=8 THEN
6372 GOTO Nextsaftple
6378 ELSE
6384 Whoop
6398 PRINT USING  /,K,/'j'PRESS'4FHCt$4'TO CONTINUE,"
6396 PAUSE
6482 END IF
6488 Clear
6414 GOTO Choose
6428 !
6426 Printer oetputiBEEP 448,,88
6432 Printer" ok=l
6438 ON TIHEOUT 7,,I CALL Printer tineout
6444 PRINTER IS 701
6458 PRINT
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6456 IF Printer ok THEN
6462 OFF TIMEOUT
6468 Printer=l
6474 Crt=8
6480 PRINT CHR$(27)&"&kOS" ! noraal-size print
6486 END IF
6492 PRINTER IS CRT
6498 GOTO Choose
6584 !
6510 Crt oetputiBEEP 440,,88
6516 Prihter=8
6522 Crt-1
6528 GOTO Choose
6534 !
6548 !
6546 ChanqepbQiBEEP 440,,08
6552 GOSUB InputpbO
6558 GOTO Choose
6564 !
6570 U 233iU233 spiked=l
6576 Pb285 spiked=8
6582 Transfer labdat
6588 BEEP 149";,08
6594 GOTO Choose
6688 !
6686 U 235:U233 spiked?8
6612 P52I5 spikid=8
6618 Transfer labdat
6624 BEEP HO",08
6638 GOTO Choose
6636 !
6642 Pb 285',Pb205 spiked=l
6648 U233 spiked=TPb205(12><>8)
6654 BEEP'448,,88
6668 Transfer labdat
6666 GOTO Choose
6672 !
6678 Pb 288:Pb2C5 spiked=8
6684 Transfer labdat
6698 BEEP 4407,08
6696 GOTO Cheese
6782 !
6788 !
6714 Datafile:QFF KBD
6728 OFF KEY
6726 Clear
6732 IF SUH(RawO)=0 THEN
6738 Vcfile(Dfile,RawO(*),NaHe$(*),NsaHples,Rawfile$,Escape)
6744 IF Escape THEN Choose
6758 END IF
6756 PRINT TABXY(l,3)jFNH$("DATA REDUCTION FROM A RAy-DATA DATAFILE:")
6762 PRINT TABXY(l,5);"(Raw-data file new in ne«ory is M iFNH$(Rawfile$)
6768 PRINT TABXY(1,8))"ENTER DATAFILE NUMBERS FOR SAMPLES TO BE REDUCED,,,"
6769 PRINT TABXYU,9); "Separate first and last saftple-nuwbers of a tontinyous sequence with a co«fta,*
6770 PRINT TABXY(1,18);"separate different continuous sequences or individual sawples with s semicolon,'
6772 PRINT TABXYU,ll)j"for exawple, 1,5;12,15;21, Be sure to include r§ws with embedded specifiers,"
6774 PRINT TABXY( 1,14)/Press "4FNH$("k3*)4 rf for ALL datafile sets in «e«crjf, "
6788 PRINT TABXY( 1,16)-"Press -WattCW54" to access a "&FNUn$('new'H 8 ray-data file"
6786IPRINT TABXY(l,18);"Press "iFNHICkS-Ji" for HELP"
6792 D kbd:ON KEY 9 LABEL " ESCAPE" GOTO Choose
6798 OR KEY 3 LABEL " ALL" GOTO 6798
6804 ON KEY 4 LABEL " NEB" GOTO 6804
6818ION KEY 8 LABEL " HELP" GOTO 6924
6816 ON KBD ALL GOTO 6848



6822 DIBP  ?'
6828 GOTO 6828
6834 !
6848 K=FNGet key
6846 OF KBD"
6852 OFF KEY
6858 SELECT K
6864 CASE -176
6870 PAUSE
6876 CASE -19? ! k9
6882 GOTO Choose
6888 CASE -204 ! k4
6894 VcfilefDfileiRaHOWjNaHj
6988 ON HEscape GOTO Datafile,Cheose
6906 CASE -200 ! k8
6912 ! CALL Helpl2
6918 GOTO Datafile
6924 CASE -205 ! k3
6930 Firstsa«ple=l
6936 U5tsattple=Nsaftples
6942 GOTO 7874
6948 CASE 49 TO 57 i Nimber-keys 1 through 9
6954 OUTPUT KBDiCHR$(K)j
6968 PRINT TABXf(i,18)^PT$( H %88)
6966 PRINT TABXY(l,16)iIPT$C ",80)
6972 DISP "(enter * to escape)";
6973 LINPUT In$
6975 CASE ELSE
6976 GOTOD kbd
6977 END SELECT
6978 !
6979 Beoun=6
6981 LOOP
6982 REPEAT
6984 Se«icolon=POS(In$/i")
6985 IF NOT Se«icolon THEN In$=In$4"} H
6986 UNTIL Sewicolon
6988 Endseq=(Setticolon>l)*(Sefticolon-l)+(Setticolon<2)*LEN(ln$)
6989 8atrieve(In$n,EndseqKNv(*),Ninputs,0> 
6998 EXIT IF Ninputs=8
6991 SELECT Ninputs
6992 CASE 6
6996 GOTO Choose
7882 CASE 1
7608 IF N«(l)=fl THEN Choose
7014 Firstsa*ple=NvU)
7820 Lastsa«ple=Nv(l)
7026 CASE 2
7032 Firstsa«ple=NvU)
7838 La5tsa«ple=N9(2)
7844 END SELECT
7668 !
7074 IF NOT Begun THEN GOSUB InputpbS
7075 Begon=l
7888 Clear
7086 GOTO Start
7G92 !
7098 !
7184 StartiON KEY 9 LABEL   ESCAPE" GOTO Choose
7110 Kvbrd=t
7116 HAT Raw= RawS! Restore original raw-data file in case converted for 205,
7122 Tital ospiked=0 ! Default is not total-spiked for U,
7128 Prev fuspkd=8
7134 FOR Mirstsartpls TO Lastsawple
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7135 DISP FNH$(VAL$(I»
7148 Trialnaae$=NaKe$(I)
7146 !
7152 ! Losk for labdata-file nane in saftple-natte, load if present,
7158 P-POS(Natte$(I)/*L*") ! Indicated by *L* in start of na«e,
7164 IF P THEN
7178 Labdata*=TRIH$(Na«e$(IHP+31)
7176 Q=PQS(Labdata$, H i")! Look fop HSUS specifier- 8 or 1,
7182 IF 0 THEN
7188 ON ERROR GOTO 7212
7194 Z=VAL(Labdata$[HQ})
7200 Labdata$=Labdata$lKQ-l]
7206 IF Z=8 OR Z^l THEN flASS STORAGE IS Ms$(Z5
7212 OFF ERROR
7218 END IF
7224 Read labdats(Labdata$,Error)
7238 IF Error THEN
7236 PRINT USING 'SAK'i"PRESS"iFNCtU"WHEN READY TO RE-START,,,"
7242 PAUSE
7248 GOTO Choose
7254 END IF
7268 IF Printer THEN PRINTER IS 701
7266 PRINT USING "2/,KVData reduced using Labdata File
7272 PRINTER IS C8T
7278 Transfer labdat
7284 END IF "
7290 ! Look for indicator of spike type in sawple-naMe,
7296 ! *288* indicates a Pb-288 spiked sawple, *205* a Pb-215 spiked sample,
7382 ! *233* a U-233/236 spkiked sattple, *235* a U-235 spiked swaple,
7308 !
7314 IF POSCNawelUK^OS*") THEN
7320 OUTPUT CRT)'SPIKED WITH Pb-288 f
7326 Pb2l5 spiked^O
7332 TransTer labdat
7338 ENB IF "
7344 IF POS(Nane$(I),'«2ll5*') THEN
7350 OUTPUT CRTj'SPIKED WTH Pb-205"
7356 Pb285 spiked=l
7362 TransTer labdat
7368 ENS IF
7374 IF POS(Nafte*(I),'*233*') THEN
7388 OUTPUT CRTi'S^IKED MITH U-233/U-236'
7386 U233 spiked=l
7392 Transfer labdat
7398 ENS IF
7404 IF POSCNanelUKTOS*') THEN
7410 OUTPUT CRT;"SPIKED WITH U-235 1
7416 U233 spiked-8
7422 Transfer labdat
7428 END IF "
7434 IF PQS(UPC$(Na«e$(I)>/KTU**) THEN
7448 Total uspiked=l
7446 OUTPUT CRT;"TOTAL-SPIKED FOR U-Th"
7452 END IF
7458 IF POS(U?C$(Na«e$(I»/*PU»*) THEN
7464 Total uspiked=8
7470 OUTPUT CftT/U-Th SPIKED IN Pb-CONC ALIQUOT"
7476 END IF
7482 IFPQS(UPC$(Hafte*<I)>/*SAMSPK* B ) THEN
7488 Have sanspk=l
7494 OUTPUT CRT;"U DATA AS SAHPLE/SPIKE RATIO"
7500 END IF
7506 IF POS(UPC$(Na«e$(I)),"*368* i ) THEN
7512 Have_saftspk=0

-52-



7518 IF U233 spiked THEN OUTPUT CRTi'lHATA AS 233/236/238 RATIOS"
7524 ENS IF "
7538 !
7536 IF Rawd,l)=8 THEN Nexti! If no sawple weight, skip to next one,
7542 !
7548 IF Pb205 spiked THEN
7554 ! ****** TaEle conversion for Pb-205 spiked samples ********
7560 ! Transfer Ith row of R-array to Te«p~vector 4 zero the Ith row
7566 FOR J=l TO 30
7572 Te«p{J)=RaH(I,J)
7578 RawU,J>=8
7584 NEXT J
7590 !
7596 ! Sample wt = col, 1, set U~Th spike wts = Pb spike wts
7682 Raw(Ll)=TertpU)
7608 Rawd,5)=Te«p(2)
7614 Rawd 6)=Teftp(2>
7620 Rawd 7)=Teftp(2>
7626 !
7632 ! Set total & spiked-al wts to 1, anspiked-al wt to zero
7638 Rawd,2)=l
7644 Rawd,4)=l
7650 Rawd,3)=8
7656 !
7662 ! Shift the Pb ratios up 12 columns, pot 6/5 data in colimns 8-9
7668 FOR J=14 TO 1?
7674 Rawd,J)-TeMp(J-ll)
7680 NEXT J
7686 Raw(L8)=Te«p(9)
7692 Rawd 9>=Te«pU8)
7698 !
7704 ! Shift the U-Th ratios 4 all blanks op 9 colunns
7718 FOR J=28 TO 26
7716 Rawd,J)=Te«pU-9)
7722 NEXT J
7728 Rawd,27>=Te«p<19)! 233/236
7734 Rawd,28)=Ts«p(2§)! Zerr
7748 ELSE
7746 ! No aliq«ot wts } so ftust be total-spiked with all aliqoot used
7752 IF Raw(I>3>=8 AND Ra«(I,4)=0 AND Raw(I,2)=8 THEN RaH(I,4)=t
7758 ! No total aliq«ot-wt, so «wst eqaal spiked+unspiked
7764 IF RaH(I,2)=J THEN ftawa>2)=Raw(I,3HABSCRawd ,4))
7778 ! negative Pb-spiked al wt, so Host be total-spiked for U-Th
7776 IF Rawd,4)<8 THEN ! Indicates total-spiked for U- this sawple only,
7782 RaH(L4)=ABS(Ra«(I,4))! - Overrides previous *PU*
7788 Prev tyspkd=Total wspiked
7794 Total uspiked=l "
7888 END IF "
7886 END IF
7812 !
7818 GOTO Go
7824 !
7838 NcxtswpleilF NOT Printer THEN PRINT USING "2/"
7836 IF Printer THEN WAIT 4! Allow tins fur HP82905B printer buffer to ewptj
7842 NcxtisNEXT I
7843 IF Seaicolon THEN In$--In$lHSe«icolonl
7845 m LOOP
7846 !
7848 Total aspiked=Prev tospkd ! Restore original
7854 OFF KH
7868 yhoop
7866 Storefile(NaHe$(*),Red(*),Firstsattple,Lastsaftple)
7872 GOTO Choose
7878 !
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7884 !
789C SaHspksClear
7896 PRINT TABXY(5,12)/PRESS 'iFNH$('k8')4' IF YOUR RAW DATA INCLUDES THE 8AHPLE-238/SPIKE-233 RATIO"
7902 PRINT TABXY(5 14)/PRESS 'tfWWWte" IF HOT (so «ust have 233/236 & 233/238 ratias)"
79C8 OFF KEY
7914 ON KEY 8 LABEL " HAVE SAH/SPK" GOTO 7944
7920 ON KEY 4 LABEL " NO SAH/SPK" GOTO 7956
7926 ON KEY 9 LABEL " ESCAPE' GOTO Choose
7932 GOTO 7932
7938 !
7944 Have sa«spk=l
7958 GOTO'Choose
7956 Have saftspk=8
7962 GQTO'Choise
7968 EndwainiEND ! End of HAIN part of prograw  rest is subprograms,

7988 !
7986 ErnDEF FNErrKX)
7992 RETURN '+/-"iVAL$(DROUND(5QR(X) ) 3))&"2'
7998 FNENB
8004 !
8010 EnDEF FNEr$(X)
8016 RETURN >*/-"iVAL$(XHT
8022 FNEND
8028 !
8834 M;DEF FNH(X) ! wltiply by 1E9, 1E6, OR 100
8040 RETURN X»((X<l/l,E+6)M,E+9+(X>=l/l,E*6)i(X<,01)*l,E+6+(X>=,01)«08>
8046 FNEND
8052 !
8858 L:DEF FNL$(X) ! Return appropriate units (PPB, PPH, or 2)
8064 F$(1)="PPB'
8078 F$<2)r"PPH"
8076 F$(3)=*X"
8082 RETURN F$<(X<l/l,E+6)+2*<XM/l,E+6WX<,m)+3*(X>=,|}l))
8088 FNEND
8094 !
8100 Retrie»e;SUB Retrievednput string!,Ntwerit value(*),Ninputs,OPTIONAL No input)
8301 IF NPA»<4 THEN " ' ' ' h ' ' H
8106 LINPUT Input string!
8107 END IF
8112 HAT Nutteric value^ (0)
8118 Cort«a=l
8124 Ninp«ts=0
8130 ON ERROR GOTO Done
8136 WILE Conna>0
8142 Nutteric value(UNinputs)=VAL(Input string!)
8148 Ninputs=H-NinpBts
8154 Cfl««a=POS(Input string!//)
8160 Inpyt string*=Inpot
8166 END felCE
8172 DoneiSUBEND
8178 !
8184 !
8190 H:DEF FNH$(String$) ! put string in inverse-video
8196 RETURN CHR*U2m" ^String$4* 'iCHR$(128)
8202 FNEND
8288 !
8214 !
8228 Get keysDEF FNGet key
8226 OR ERROR GOTO 8244
8232 DIM Key$l21
8238 Key$=KBD$
8244 OFF ERROR
8250 LH.EMKey$)
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8256 SEIICT L
8262 CASE 1
8268 Keyc0de=NUH(Koy$)
8274 CASE 2
8288 Keycode=NUH(Key$l2,2])-25&
8286 END SELECT
8292 IF Keycode=-177 THEN DUMP ALPHA
8298 RETURN Keycode
8384 FNEND
8310 !
8316 !
8322 Bad input: SUB Bad input (Crud$)
8328 DISP FNH$(" «***"&tr»d$i" »* ')
8334 Clunk
8340 WAIT 2
8346 SUBEND
8352 !
8358 !
8364 DEF FNAliq(Pb«nsp al equiv.Pbspkd al equiv)
8370 ! Returns Pb-unspiked aliquot equivalent saaple-wt if an unspiked aliquot exists, otherwise returns Pb

-spiked aliquot equivalent wt, 
8376 IF Pbunsp al equig THEN RETURN Pbunsp al equiv 
8382 IF NOT Pbunsp al squiv THEN RETURN Pbspk3 al equiv 
8388 FNEND 
8394 ! 
8488 !
8486 Un:DEF FNUnKSI) ! Return input-string as an underlined string 
8412 RETURN CHR*(132)&S$&CHR*(128) 
8418 FNEND 
8424 ! 
8430 !
8436 BlsDEF FNB1$(S$) ! Return input-strinq as blinking, inverse-videc 
8442 RETURN CHRK13D&" "&S$4" '&CHR$(128)
8448 FNEND
8454 !
8468 !
8466 YesnoiSUB Yesno(Yesno, OPTIONAL Use escape)
8472 ! Return 1 if Y-key pressed, 0 if'N-key, -2 if k9, -1 4 clunk if an? other
8478 IFNPAR^2THEN
8484 E=Use escape
8490 ELSE '
8496 E=l
8582 END IF
8508 IF E THEN ON KEY 9 LABEL " ESCAPE' GOTO E
8514 ON KBD GOTO 8550
8520 GOTO 8520
8526 !
8532 EsYesno--2
8538 SUBEXIT
8544 !
8550 K-FNGet key
8556 SELECT?
8562 CASE 89,121 ! Y or y
8568 Yssn8=l
8574 CASE 78,110 ! N or n
8580 Yesn»=0
8586 CASE ELSE
8592 Clunk
8598 Yesno=-t
8604 END SELECT
8610 SUBEND
8616 !
8622 !
8628 Labdata:SUB Labdata(Ney run)
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8634 ! Access/edit/redefine datafile containing spike, blank, & aass-discr, data
8648 OPTION BASE 1
8646 COM /Labdatal/ Labdata$ iPbspike$,Uspike$,Thspike$,Pb2Q5 spiked,Mixed spike,Spike285pg,Spike2G8pg,Pbspk

cone jjerr,8pike64,Spike&7;Spikett} 
8652 COM 7Labdata2/ Spike65,Spike235pg,Spike235pg perr,Spike238235,Spike23Gpg,Spike232230,Pbdisc,Pbdisc err,

Udisc,Udisc err,Thdisc,Tndisc err.Pbblank perr 
8658 COM /Labdatal/ Ublank perr,Mlank perr,Brank64,Blank74,Blank84,Blank&4err-,Blank74err,Blank84err,Blank6

474 rho,Blank 6484rN;U233 spiked -r * > > > 
8664 COM7Labdata47 Spike233pg,5pike233pg err,Spike238233,Spike233236 
8670 COM /Read labdat/ Pb288(*),Pfa295{*),D235(*),U233{*),Th239(*),M5cr(*),Blanlss(*),Pb208$,Pb205$,U235*>U23

3$,Th23ir ' 
8676 DI«Lr$(17)UO] 
8682 COM /For«/ Prottptf^KResponselUKUseWjRangeUKNvaK*),Escape

COM /Print/ Printer of
COM /Ms/ Hs*(«)
DIM T$[25],Cat$(5QU80],Lfile$(38H15]

Clear ! Clear screen 
IF New run THEN Newfile 
OFF KET 
Ne«file=0 

»
'PRINT TABXY(18,18)j"PRESS "&FNH$("N"H" TO DEFINE A NEW LABDATA FILE" 
PRINT TABXYdS 12) "PRESS "4FNH$("L"H" TO LOAD ANOTHER LABDATA FILE INFO HEMURY' 
PRINT TABXY(18,14)j"PRESS "4FNH$("P")4" TO PRINT OR DISPLAY A LABDATA FILE" 
PRINT TABXY(18,16)]"PRESS "&FNH$("R")i" TO RE-NAHE A LABDATA FILE"
IF Edited THEN DISP " (Re«e«ber to store voyr edited LABDATA fie if you want to save the changes)" 
PRINT TABXY(3,18);"PRESS THE APPROPRIATE SOFTKEY TO "&FNUn$<"EDIT a )r DATA FOR THE "«n${'CURRENT")&" 

LABDATA FILE^
ON KEY 8 LABEL U233 Spike" GOTO U233 spike a 
ON KEY 1 LABEL Pb2l8Spike" GOTO Pb203 spike a 
ON KEY 2 LABEL Pb205Spike" GOTO Pb285"spike"a 
ON KEY 3 LABEL 1)235 Spike" GOTO U235 spike a 
ON KEY 4 LABEL Th238Sgike" GOTO Th23U spike a 

Mass Discr" GOTO Mass~discri« a 
Blanks" GOTO Blanks a 

Store File" GOTO Stare labdata a 
HELP" GOTO Calhelp " 

ESCAPE" GOTO LdenJ

8694 
8708 
87S6 
8712 
8718 
8724 
8730 
8736 
8742 
8748 
8754 
8760 
8766 
8772

8778 
8784 
8798 
8796 
88S2 
8808 
8814 
8820 
8826 
8832

8844

ON KEY 5 LABEL 
ON KEY 6 LABEL 
ON KEY 7 LABEL 
ON KEY 8 LABEL 
ON KEY 9 LABEL 
ON KBD GOTO 8856 
GOTO 8844

8856 FNGet key 
8862 OFF KBT 
8868 OFF KEY 
8874 SELECT K 
8880 CASE 8 
8886 CalhalpiCALL Help 11 
8892 GOTO Labdata 

CASE 80,112
GOTO Print labdata 

CASE 78,110 "
GOTO All 

CASE 76,188
GOTO Newfile 

CASE 82,114 
GOSUB Labdata nane 
GOTO 8712 " 

CASE aSE
GOTO 8778 

END SELECT

8984
8918
8916
8922
8928
8934

! CTRL H

! p or P

! n OR N

! 1 08 L

8946 
8952 
8958 
8964 
8978 !
8976 Blanks a:GOSUB Blanks 

Edited=l
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GOTO Labdata 
8994 Pb288 spike a;GOSUB Pb288 spike 
9888 Edited=l " 
9886 GOTO Labdata 
9812 U235 spike aiGOSUB U235 spike 
9818 EdftwM" 
9024 90TO Labdata 
9838 U233 spike a:GOSUB U233 spike 
9836 Edited=r 
9842 GOTO Labdata 
9048 TH238 spike aiGOSUB TH238 spike 
9854 Edited=l " 
9868 GOTO Labdata 
9866 Pb285 spike a;GOSUB Pb28S spike 
9872 Edrts5=l " 
9878 GOTO Labdata
9884 Mass discrin aiGOSUB Hass discrin 
9898 Edfted=l " 
9896 GOTO Labdata
9182 Store labdata a:GOSUB Store labdata 
9188 GOTO Labdata 
9114 !

Define a complete new Labdata file
9128 !
9126 All:OFF KEY
9132 OFF KBB
9138 LOOP
9139 Clear
9144 PRINT USING "11/.3X,K,2/,3X,!(,4/VPLEASE CONFIRH REQUEST TO DEFINE ft NEW LABDATA FILE; 8 ,"DO YOU WANT 

TO PROCEED (Y/H)?*' 
CALL Yesno(Yes,8) 

EXIT IF YesO-1
Bad inputCHUST PRESS Y OR N") 
DISP

END LOOP 
IF NOT Yes THEN Labdata
Newfile=l 

i
Pb2l8$=""
HATPb208= (8)
PRINT USING "18/,K"j»Do you want to define a Pb-208 spike (Y/N)?"
CALL Yesno(Yes)

9158
9156
9162
9168
9174
9188
9186
9192
9198
9284
9218
9216
9222
9228
9234
9240
9246
9252
9258
9264
9278
9276
9282 U235:KftT U235= (I)
9288 1)235$=*"

PRINT USING "18/,K"i"Do you want to define a U-235 spike?
CALL Yesno(Yes)
IF Yes=-l OR Yes--2 THEN Labdata
IF Yes=l THEN GOSUB U235 spike

IF Yes=-l OR Yes^-2 THEN Labdata 
IF Yas=l THEN GKUB Pb2Q8_spik3

MAT Pb2l5= (8)
PRINT USING '18/,K"j"Do you want to define a Pb-205/U/Th spike (Y/N)? 1
CALL Yesno(Yes)
IF Ycs=-l OR Yes=-2 THEN Labdata
IF Yes=l THEN GKUB P0205_spike

(Y/N) 19294
9308
9386
9312
9318
9324 U233-.HAT U233= (8)
9338 U233$=""
9336 PRINT USING "18/,K"j"Do you want to define a ttixed U-233/U-236 spike? (Y/N)"
9342 CflLL Yesno(Yes)
9348 IF Yes=-l OR Yes=-2 THEN Labdata
9354 IF Yss=l THEN GOSUB U233.spike
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9368 !
9366 Th238:HAT Th238= (8)
9372 Th23K= M "
9378 PRINT USING MB/^'i'Do you want to define a Th-238 spike? (Y/N)"
9384 CALL Yesno(Yes)
9398 IF Yes=-l OR Yes=-2 THEN Labdata
9396 IF Yes=l THEN GOSUB TH23Q spike
9482 !
9468 GOSUB Hass discritt
9414 GOSUB BlanUs
9428 GOSUB Labdata nane
9426 Transfer labdat
9432 GOSUB Create labdata
9438 GOSUB Store labdata
9444 GOTO Labdata
9458 !
9456 Create labdata:QN ERROR GOTO Cant create
9462 CREATE BDAT Labdata$,2
9468 OFF ERROR
9474 RETIIN
9488 !
9486 Cat8sDd=8
9492 GOTO Newfile
9498 CatlsDd-1
9584 GOTO Newfile
9518 !
9516 Newfile;Newfile-1 ! Indicates file-change
9522 OFF KEY
9532 Clear
9534 HASS STORAGE IS Hs$(Dd)
9548 PRINT USING *88A,/,K,X,K,K,/ B ;RPT$( II * I' > 8G),"LABDATA FILES PRESENT ON DISK IN
9546 ON EiROR GOTO 9564
9552 CAT TO Cat$(*>
9553 PRINT TABXY<48,2>;VAL$(Dd>iV;TAB(58);Cat$<2)
9558 GOTO 9588
9564 Dd=NQT Dd
9566 PRINT TABXY(4e i2)}MAL$(Dd)4":'l ;TAB(58)iCat$(25
9578 HASS STORAGE IS fls$(Dd)
9576 ON ERROR GOTO Nodisk
9582 CAT TO Cat$(«)
9588 OFF ERROR
9594 1=8
9680 J=8
9686 REPEAT
9612 IF Cat$(I)[44,551=" 2 256 " THEN
9613 J=J+1
9615 Lfile$(J)=TRIM$(Cat${I)[l,151)
9619 Rowcol(J,Row,Col)
9627 PRINT TABXY(Col,Row)i" '4Lfile»(J)4' *
9636 END IF
9642 1=1+1
9648 UNTIL Cat$(I)=" M OR 1=58
9649 Haxj=J
9658 Haxrtw-Row
9654 IF J=0 THEN PRINT "«««««««« NO LABDATA FILES PRESENT ON THIS DISK
9668 OFF ERROR
9666 PRINT USING V,K'iRPT$("*"188)
9672 IF Hew run THEN PRINT USING V.K'i'YOU MUST HAVE A LABDATA FILE IN MEHORY TO PROCEED,"
9678 PRINT OSING "2AK";"SELECT A UtBD&TA FILE KITH ARR8U KEYS, THEN PRESS «iFNH$( "EXECUTE")
9684 IF NOT New run THEN ON KEY 9 LABEL " ESCAPE" GOTO Labdata
9685 J=l
9686 Oldj=l
9687 R«wcol(J,Row,Col)
9688 PRINT TABXY(Col,Row),FNBl$(Lfile$(J))
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9690 ON KEY 0 LABEL § DRIVE 8' GOTO CatO
9696 ON KEY 1 LABEL " DRIVE 1' GOTO Catl
9702 IF New run THEN
9708 ON KEY 4 LABEL ' DEFINE NEy GOTO All
9714 PRINT TABXY(1,16)}"(Press ^FHH$("k4")4 11 to define a *&FNUn$("new H )V LABJATA file, M
9728 END IF
9726 PRINT TABXY(2,18)i"Press "&FNH$("kQ")&" or "iFNH$("kf)4" to change the LABDATA disk drige) 8
9732 Lkev:ON KBD GOTO 9744
9738 GOTO 9738
9739 !
9744 K=FNGet key
9754 SELECT I
9758 CASE -196,-194,~170r162 ! Left, Right, Up, Down arrow
9759 J=J+(K=i194) L (K^-l96)-4*(K=-162)+4*{!(=-170) ! How file cursor
9768 IF JU THEN J=Maxi ! Wraparound
9761 IF J>Haxj THEN J=1 ! "
9762 RowcflKQIdjuRo^Col)
9764 PRINT TABXltCoOow)}" "4Lfile$(OMj)&" "
9766 Rowcoia.Row.Col)
9767 PRINT TABXY(Col,Row)}FNBl$(Lfile$<J»
9768 BEEP 440,,05
9770 OMj=J
9771 GOTO Lkey
9772 CASE -168 ! EXECUTE key
9773 Labdata$=Lfile*U)
9781 CASE ELSE
9791 GOTO Lkey
9793 END SELECT
9798 !
9799 OFF KBD
9860 OFF KEY
9804 Read labdata(Labdata$,Error)
9810 IF Error THEN Labdata
9816 Transfer labdat
9822 ON HNew'pun GOTO Labdata,Print labdata
9828 !
9834 Labdata nane: ! Define a nawe for the labdata file
9840 REPEAT
9846 T$="
9852 PRINT USING "18/,K"}"Nafte for this Labdata File? ((=11 characters; enter M&FNH$("*")&" to escape)
9858 INPUT T$[1,251
9864 T$=TRIM$(T$)
9870 UNTIL T$<>"
9876 IF T$="*" THEN Labdata
9882 Labdata$=T$
9888 BEEP
9894 RETURN
9900 !
9986 NodisksOFF ERROR
9912 Clear
9918 PRINT TABXYdS.llDiFHHIC*** CAN 7 T ACCESS DISK IN SPECIFIED DRIVE ***")
9924 PRINT TABXY{9,12)i t -- press *iFNCt$&" when you have a valid disk in the drive - - -"
9930 Clunk
9936 PAUSE
9942 GOTO Newfile
9948 !
9954 Pb2Q8 spike: ! Enter data for a Pb-208 or Pb-206 spike
9960 DATfi Pb-218 SPIKE: .".SPIKE NAME," MIXED WITH if235 (Y/N)?,HQLES 208 PER GRAH,UNCERTAINTY (in 7,) 0

	F [2081 "",206/204,206/207,206/208 
9966 DATA  .6.1,1.-l J -1.0,0,-2 J i2 > lE-15,lE-5.l > 20,O l OJ,lE6.ll > lE6.0 > lE6
9972 DATA "M" ?j/ >"«">?Mi",">»>"
9978 DATA B.1,1 5 ; l,l'lJ,t,i,l '  '  ' < -
9984 REDIM Proftpt$(il),ftange(ll,2),Response$(ll),U5e(n),N«sl(ll),Lr$(ll)
9990 MAT Lr$= ("")
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9996 RESTORE 9960
10002 Lp$(3)=Pb208$
10088 IF Pi>208(l) THEN
10014 Lr«5)="Y"
18820 ELSE
10026 Lp*<5)="N"
10032 END IF
10038 FOR 1=2 TO 6
10044 Lr*(I+4+(I>2))=VAL»(Pb2B8(I))
10858 NEXT I
10056 READ PpoHptSWJtangeUKResponselUKUseU)
10062 IF NOT Newfile JHEN HAT fcesponse$= LP!
10868 Fop«(Lp*(*Kl)
10074 IF Escape THEN Labdata
10080 Pb208$=TRIH$(Response$(3)ll,15])
10086 Pb208(l)=(UPC$ H*(Respen5e$(5)))="Y")
10892 FOR 1=2 TO 6
10098 Pb2IBU)=Nval(I+4*(I>2))
10104 NEXT I
10110 RETURN
10116 !
10122 Pb205 spike: ! Enter data fop a rtixed Pb-205/U/Th spike
18128 Clear
10134 OFF KEY
10140 LOOP
10146 PRINT TABXY(l,15)j"IS THIS Pb-205 SPIKE HIXED WITH U-235 (1) OR U-233/U-236 (2}? a
10152 INPUT U36
10158 EXIT IF U36=l OR 1136^2
10164 Bad input("ENTER EITHER 1 OR 2")
10170 END LOOP
10176 U36=U36-1
10182 DATA Pb-205 MIXED SPIKE: ,"",SPIKE NAME,HOLES Pb-205 PER GRAH,MOLES U-235 PER GRANULES Th-238 PER

	dAM 
18188 DATA PERCENT UNCERTAINTY IN [2851," " " ' 12353"," " " ' 12303 ","",28y

	285; 206/204,206/287,206/208,238/235/ i ,232/238 
18194 DATA '"»"",v?,??,??,??,'!!'.^'.'!','",??,??,??,??,??",?? 
10200 DATA OJ,0,d;-r,-i;!E1i5,lE-6,lE-15,lE:-5,^MS,ie-5;(l,20',(l,28,0,20,8,0,0,1,0,1E6,9,1E£,8,1E&, IE-15,1,,0

	1ilOl.lE-15»l
10286 DATA MiMili 1,1,1,1,SJJ,!,!, 1,8,1
18212 REDIH PpoHptl(17),R8Sponsei{17),ftange(17,2),Use{17),Nval(17),Lr$(17)
10218 HAT LP*= (**)
10224 RESTORE 10182
10230 READ PpOHDt$(*),Response${*),Range(*),Use{*5
18236 IF U36 THEN
10242 Pp«Hpt$(5)="HOLES 11-233 PER GRAM"
10248 Ppo«pt$(8)=" " " ' [2333 1
10254 PPOftpt*(15)="238/233 a
10260 Pportpt$(16)= 8 233/236 11
10266 Use(16)=l
11272 RasponseNUb"??'
10278 END IF
10284 Lp*<3)=Pb205$
10290 FOR != ! TO 13
10296 Lp*(I+3+(I)6))-VAL$(Pb2l5(I))
10302 NEXT I
10308 IF NOT U36 THEN Lp$(16)= 8 '
10314 IF U36 AND Lp$(16)^i 0 11 THEN Lp$(16) = "??'
10328 IF NOT Newfile THEN HAT Response$= LP$
10326 F«r«(Lp$(*),l)
10332 IF Escape THEN Labdata
18338 Pb205$=TRIH$(Response$(3)ll,153)
10344 HAT Pb2l5= (8)
18358 FOR 1=1 TO 13
10356 Pb285(I)=Nvaia+3+(I>6)>
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10362 NEXT I
18368 RETURN
18374 !
18388 U235 spike: ! Enter data for a U-235 spike
18386 DftTfi U-235 SPIKE: ,"",SPIKE NAME,",HOLES U-235 PER GRAM,Z UNCERTAINTY IN 12351,'%238/235/",",??,

    jf in* in ^ ' ' '' ' ' '

10392 DAfA'(i,8,(i,8,): i ,-1,0,8,IE-15,IE-5,0,20,0,8,B,1E6
10398 DATA OjO l,8,lJ,0,l
18484 REDIH Prottpt$(8),Response$(8),Ranoe(8,2),Use<8>,N«al(8),Lr$(8)
10418 MAT LP$= ("")
10416 RESTORE 10386
18422 READ ProHpt$(*),Response$(*),Range(*),Use<*) 
10428 Lr${3)4)235$
10434 Lr$(5)=VAL$(U235(D)
10448 Lr$(6>=VAL*(U235<2))
10446 Lr$(6)=VAL$(U235(3))
10452 IF NOT Newfile TO HAT Responsc$= Lr$
10458 ForH(Lr$<*Kl>
10464 IF Escape THEN Ubdata
18470 U235$--TfeIM$(RespQnse$(3Hl,15])
10476 U235U)=Nval(5) ! [235]
10482 U235<2)=Nval<6) ! Z*/~
18488 U235(3)=Nval<8) ! 238/235
18494 RETURN
10508 !
18506 U233 spike: ! Enter data for a «ixed U-233/U-236 spike
10512 DATfi U-233 - U-236 MIXED SPIKE: ,"", SPIKE NAHE/", MOLES U-233 PER GHA«,2 UNCERTAINTY IN 12331,238/23

	3,233/236 "%" ,?],"" ??/8»,??,?j 
10518 DATA 0,0,0,8 -1 -i 8,0, iE-15 i£-S,0, 28,0, 1E6,3,1E6 
10524 DATA 0,0,1,0 ij, 1,1
10538 REDIH Pr<mpti(8) ,Response$(8) ,Range(8,2) ,Use(8) ,Nwal(8) ,Lr$(8)
10536 HAT Lr$= ("")
10542 RESTWIE 18512
10548 READ ProHpt$(*),Response$(*),Ranae(*),Use(*)
10554 Lr$(3)=U233$
10560 FOR 1*5 TO 8
18566 Lr$U)=VAL*(U233(I-4))
18572 NEXT I
18578 IF NOT Newfile THEN HftT Re3ponse$= Lr$
10584 FoprtdrKOil)
18590 IF Escape THEN Labdata
10596 U233$=TKIM$(Responsel(3)U,153)
10682 U233U)=Nval(5) ! 12331
10688 U233(2)=Nval(6) ! I +/~
18614 U233(3)=N«al(7) ! 238/233
10620 U233(4)=N*al(8) ! 233/236
10626 RETURN
10632 !
10638 Th238 spike: ! Enter data for a Th-236 spike
10644 DATA" Th-230 SPIKE: ,"",SPIKE NAME," \HOLES Th~230 PER GRAM,* UNCERTAINTY IN 12301 , IM1 , 232/23 H,"yV

	RI <\y ft ft ft »l^'' ' ' ' i I i I i

10656 DATA 0,0,1,0,1,1,0,1
1 8662 REDIM ProHpt$(8) ,Response$(8) ,Range(8,2) ,Use(8) Jwal (8) ,Lr$(8)
10668 HAT LP$= (S
18674 RESTWIE 10644
10680 READ Prortpt$(*),Response$(*),Ranae(*>,Use(*)
18686 Lp$(3)=Th230$
10692 Lr$(5)=VAL$(Th238(D)
18698 Lr$(6)=VALI(Th230(2))
18704 Lr$(8)=VAL$(Th238(3))
10718 IF NOT Newfile THEN MAT Re5ponse$= Lrl
10716 Fop«(Lr$(*),l)
10722 IF Escape THEN Labdata
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10728 Th238$=TRIH${Response*(3)[l,15J)
10734 Th238d)=Nval(5) ! [2301
18740 Th23Q(2)=Nval(6) ! Z+/-
10746 Th238(3)=Nval(8) ! 232/230
10752 RETURN
10758 !
10764 Mass discria; ! enter data for standard ttass-discrittination far ttss-spectrofteter runs
10778 DATA " HASS DISCRIMINATION: ",(ALL IN PERCENT PER HASS-l'NIT)," H ,FQR Pb RUNS," uncertainty",",FuR U

	RUNS," uncertainty", "FOR Th RUNS," uncertainty" 
10776 DATA "","","",??,??,"??,??,"",??,?? 
10782 DATA Q,M>0,U,-1,1 J^J^-UJXOJrMJ,! 
10788 DATA OJ 9*1 1 8 1,1,1,1,1 
10794 RESTORE 18776
18800 REDIH Ppo«pt$dl),Respon5e$dl),Rangedl,2),Usedl},N«aldl),Lr$dl)
10806 HAT Lr$= ("") v y '
10812 READ Ppottpt$(*),Response$(*),Range(*),Use(*)
18818 FOR 1=1 TO 6
10824 Lp$(I+3+(I>2)+(I>4))=VAL$(Discr(I)>
10830 NEXT I
10836 IF NOT Newfile THEN HAT Response*^ Lr$
18842 For«(Lr$(*),l)
18848 IF Escape TfiEN Labdata
18854 Discp(l)=N«al(4)
18860 Discr(2)=N«al(5)
10866 Discr<3)=N«al(7)
10872 Di5cr(4)=N«al(8)
18878 8iscp(5)=N«al(10)
18884 Discp(6)=N«aldl)
18898 RETURN
10896 !
10982 Blanks: ! Enter data for Pb-U-Th blanks
10908 DATA BLANKS: J, Uncertainty IN Pb BLANK," " 'U "V " ' Th "",""
18914 DATA BLANK-Pb 286/204," Uncertainty (absolute) H ,"",BLANK-Pb 237/204," Uncertainty (absolute)","*,BLAN

	K-Pb 288/204/ Uncertainty (absolute)"
10920 DATA "",BLANK-Pb 6/4-7/4 ERRQR-CQRREL,BLANK Pb 6/4-8/4 ERROR-CORREL,
10926 DATA *" ?? ?? ?? "* ?? ?? "* ?? ?? *" »? ?? *" ?? ??
10932 DATA iMl^lilriMri/,!^
10938 DATA O'l I'lJll,0,l 1,0 11,0,f,l ''*'''»"'" J J > >> >18944 RESTORE Wo£ >>>>>'> »'>'

10950 REDIH PpOHpt$(16),Response$d6),Ranged6,2),Used6),N«ald6),Lr$d6)
18956 HAT Lr$= ("")
10962 READ PpQHpt$(#),Response$(*),Ranqe(#),UseU)
10968 Lr$(2)=VAU(Blanks(1)) *
10974 Lp*(3)=VAL$(Blanks(2))
10980 Lr$(4)=VAL$(Blanks(3))
18986 Lp$(6)=VAL$(Blanks(4))
10992 Lr$(7)=VAL$(Blanks(5))
10998 Lp$(9)=VAL$(Blanks(6))
11004 Lr$dO)=VAL$(Blanks(7))
11018 Lp$(12)=VAL$(Blanks(8))
11816 Lr$(13)=VAL${Blanks(9))
11022 Lp$(15)=VAL$(BlanksdO))
11828 Lp»(16)=VAL$(Blanlis(ll))
11034 IF NOT Newfile THEN HAT Response$= LP*
11040 !
11046 Fortt(Lr$(*Kl)
11052 IF Escape THEN Labdata
11058 Blanks(l)=N«al(2)
11064 Blanks(2)=N?al(3)
11070 Blanks(3)=Nval(4)
11876 Blanks(4)=N«al(6)
11082 Blanks(5)=N«al(7)
11888 Blanlts(6)=Nval(9)
11094 Blanks(7)=Ngal(10)
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11100 Blanks(8)=Ngal(12)
11106 Blafiks(9)=Ni/alU3)
11112 BlankstlO)=Nval<15)
11118 Blanks(ll)=Ngal(16)
11124 RETURN
11138 !
11136 Print labdatasQFF KEY ! print oat or display contents of a labdata file
11142 OFFKBS
11148 Clear ! Clear screen
11154 IF NOT New run THEN
11160 P=PQS(La&data*,"!">
11166 IF P THEN Labdata*=Labdata$ll,P-U
11172 PRINT TABXY(l,17)i'Do you want a hard-copy of this "}CH8$(34)iLabdata$&CHR$(34h 11 labdata-file prin

	toot (Y/N)?" ' J F 
11178 Yes--l 
11184 REPEAT 
11198 CALL Yesno(Yes) 
11196 DISP 
11282 SELECT Yes 
11298 CASE 1 
11214 Printer ok=l 
11228 ON TIHEOUT 7,.l CALL Printer tiweout 
11226 PRINTER IS 701 
11232 PRINT 
11238 IF Printer ok THEN 
11244 OFF TIHEDUT
11250 PRINT USING 'K ) 5/»jCHR$(27)4'ikOS»! norwal-size print
11256 ELSE
11262 PRINTER IS CRT
11268 GOTO Labdata
11274 END IF
11280 CASE 0
11286 PRINTER IS CRT
11292 END SELECT
11298 UNTIL Yes=l OR Yes=Q OR Yes=-2
11304 IF Yes=-2 THEN Labdata
11318 IF Yes=l THEN PRINT RPT$(»-»,88)
11316 IF Yes=0 THEN CALL Clear
11322 END IF
11328 PRINT USING 'K./'j'DftTA FROH LftBDftTA FILE "&Q$tt.abdata$4Q$&": 11
11334 IF Yes THEN PRINT
11348 IMAGE "I",3A  ] -- ",D,4DE," +/-',DD.DD,"2 «oles/g»
11346 IF Pb288(2) THEN
11352 PRINT'Pb-288 Spike CiPb2l!8$r)!'
11358 IF Yes THEN PRINT
11364 PRINT USING 11348iVAL$(2Q8),Pb2e8(2) )Pb208(3)
11378 IF Pb2B8(l) THEN
11376 PRINT '(this is a PbHHThl Mixed spike)"
11382 ELSE
11388 PRINT '(not a «ixed Pb/U spike)*
11394 END IF
11488 PRINT »206/284=»iPb208(4)jTAB(23);'206/2(!7=';Pb2e8(5)}TAB(46); ll286/288=»jPb208(6)
11486 IF Yes THEN PRINT
11412 END IF
11418 IF Pb285(l) THEN
11424 PRINT "Pb-2Q5 «ixed spike (»&Pb285$4')!"
11430 IF Yes THEN PRINT
11436 U36--<Pb285<12)<>8)
11442 PRINT USING 1134Q}VAL$(205),Pb2Q5(lKPb205(4)
11448 PRINT USING 11348tML$(235),Pb285(2),Pb2G5(5)
11454 PRINT USING 11348jMAL${233),Pb205(3) ) Pb205{6)
11468 IF Yes THEN PRINT
11466 PRINT "286/285 = BjPb285(7)iTAB(35)j
11472 IF NOT U36 THEN PRINT '238/235 = i ;Pb2Q5(ll)
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11478 IF 1)36 THEN PRINT "238/233 =";Pb285(ll);TAB(63); B 233/236= ll jPb285(12)
11484 PRINT "286/204 ="}Pb285(8hTAB(35h "232/238 = B ;Pb285(135
11498 PRINT "206/287 = "}Pb205(9)
11496 PRINT "286/288 ="iPb285UG)
11582 IF Yes THEN PRINT
11588 END IF
11514 IF U235U) THEN
11528 PRINT "U-235 spike CiU235$4"):'
11526 IF Yes THEN PRINT
11532 PRINT USING 1134eiVAL$(235),U235(lKU235(2)
11538 PRINT "238/235 =";U235(3)
11544 IF Yes THEN PRINT
11550 END IF
11556 IF U233U) THEN
11562 PRINT "Mixed U-233/U-236 spike ("4U233U 8 ): 8
11568 IF Yes THEN PRINT
11574 PRINT USING 11348 iVAL$(233) ̂ 233(1)^233(2)
11588 PRINT "233/236 =";U233(3);TftB(24); "233/238 =";U233(4)
11586 IF Yes THEN PRINT
11592 END IF
11598 IF Th238(l) THEN
11684 PRINT "Th-spike ("iTh23Q$D: H
11618 IF Yes THEN PRINT
11616 PRINT USING 11348}Wl$(238),Th230(l)Jh23G(2)
11622 PRINT "232/238 --";Th238(3)
11628 IF Yes THEN PRINT
11634 END IF
11648 !
11646 PRINT "Average Hass-discri«ination during Hass-spectroweter runs, in Z/a.w.u, --"
11652 IF Yes THDt PRINT
11658 PRINT "Pb;  ;Discp(l);"+/~";Discp(2)jTAB(25)}"U: ";Discr(3)}"+/- 8 }Discr(4hTAB(58h 1I Th:

11664 IF Yes THEN PRINT
11678 PRINT "Average Blank*!'
11676 IF Yes THEN PRINT
11682 PRINT "Uncertainty in assigned aftount: Pb -  iVftL$(Blanks(l))4'X"iTAB(48)i'U - '4VAL$(Blanks(2))&"Z'iT

	AB(63)}"Th - "y/AUmanksOmT 
11688 IF Yes THEN PRINT
11694 PRINT "Pb blank ratios and uncertainties;"
11788 PRINT "286/204 = "&VAL$(Blanks(4))&"V-"iVfiL$(Bl3nks{75);TAB<265;
11786 PRINT "287/284 - "4VAL$(Blanks(5))4H/-"4VAL$(Blanks(8));TAB(52)
11712 PRINT "288/284 -  WAL$(Blanks(6m"V- lWAL$(Blanks(9)>
11718 PRINT "Erpor-Correlations: 286/284-287/284="jBlanks(18);TAB(45);"206/284"2d8/284=";Blanks(n)
11724 IF New run THEN SUBEXIT
11738 IF YesTHEN
11736 PRINT USING "K,9/"}RPT$("-",88)
11742 PRINTER IS CRT
11748 ELSE
11754 PRINT USING "/,K"}"Ppess"&FNCt$4"to continue, use arrow-keys to scroll display."
11760 PAUSE
11766 END IF
11772 GOTO Ubdata
11778 !
11784 Store labdataiOFF KEY
11798 OFFKBD
11796 Clear
11882 Storefile:QN ERROR GOTO Bad write
11883 REPEAT
11885 PRINT USING 'tBAK./VHHICH DRIVE (8 OR 1) DO YOU WANT TO STORE THE LABDATA FILE OH?"
11886 INPUT D
11867 UNTIL D=8 OR D=l
11888 Clear
11818 DISP "Storin file "&CHR$(34)4Labdata$OR$(34)&".,,"
11814 ASSIGN §N1 TO Labdata$4Hs$(D)
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11828 OUTPUT 8Nl;Pb208$,Pb2W(*>.Pb2l5$,Pb205(*>,U235$,U235(*),U233$.U233(«)Jh230$,Th23ll(*) J Blanks(*),l>iscr(
*)

11826 OFF ERROR 
11832 ASSIGN §H1 TO *
11838 P=PQS(Labdata*,'! M )+POS(Labdata$ " ">
11844 IF P THEN Labdata$-Labdata$n,P-ll
11350 yhoop
11856 PRINT USING VJLK./'iLabdatali" STORED,"
11862 DISP
11868 RETURN
11874
11880
11886 Bad write: ! can't store Labdata file on disk
11892 irERRN=56 THEN ! no ssch file, so need to create,
11898 Create files ON ERROR GOTO Cant create
11904 CREATE BDAT Labdata$,2
11918 OFF ERROR
11916 GOTO Storefile
11922 ELSE
11928 Clunk
11934 Cant treateiPRINT
11940 OFF ERROR
11946 IF ERRN=54 THEN
11952 PRINT "*** FILE -Uabdatal* 11 ALREADY EXISTS, DO YOU WANT TO OVERWRITE WITH NEW DATA (Y/N)?"
11958 CALL Yesno(Yes)
11964 IF Yes THEN
11970 PURGE Labdata$
11976 GOTO Create file
11982 ELSE
11983 Clear
11988 PRINT USING M8/,K,9/'j'CAN'T CREATE FILE. CORRECT PROBLEM, THEN PRESS"£FNCt$
11994 PAUSE
12000 GOTO Labdata
12006 END IF
12007 ELSE
12008 GOTO 11983
12012 END IF
12018 END IF
12024 !
12832 LdendsSUBEND
12036 !
12042 !
12048 Transfer labdat:SUB Transfer labdat
12054 ! Transfer the array-variables fro* the labdata file to simple, ttnenonically useful variables.
12860 OPTION BASE 1
12066 COM /Labdatal/ Labdata*,Pbspike*,Uspike$,Th5pike*,Pb205 spiked.Mixed spike,Spike285pg l Spike288pg,Pbspk

cone perr,Spike64,Spike&7jSpike&8 
12072 COM 7labdata2/ Spike65,Spike235pg,Spike235pg perp l Spike238235 l Spike23Bpg > Spike232230 > Pbdisc,Pbdisc err,

Udisc,Udisc err Jhdisc,lhdisc err,Pbblank perr 
12078 COM /Labdatal/ Ublank perr,Mlank perr,Brank64 J Blank74,Blank84 > Blank64err,Blank74err,Blank84err i Blank6

474 rho,Blank 6484rh«;U233 spiked
12084 COM"/Labdata47 Spike233pg.Spike233pg err,Soike238233,Spike233236 
12098 COM /Read labdat/ Pb2l8(*) )Pb2ll5(*),0235I«,U233(#),Thz38(»),Discr(#),Blanks(*),Pb208».Pb2l5$ > U235$ l U23

3*,Th230$" 
12096 ! 
12102 !12188 IF Pb205 spiked THEN !        - Pb-205 SPIKE           
12114 Pbspikef=Pb285* 
12120 Uspike$=Pb285* 
12126 Thspike$=Pb205$ 
12132 U233 spiked=(Pb205(12){)8) 
12138 Spike2l5pg=Pb205(l) 
12144 Pb&pk cone perr=Pb205(4) 
12150 SpikeB4=Pb205(8)
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12156
12162
12168
12174
12180
12186
12192
12198
12204
12210
12216
12222
12228
12234
12240
12246
12252
12258
12264
12278
12276
12282
12288
12294
12300
12306
12312
12318
12324
12330
12336
12342
12348
12354
12360
12366
12372
12378
12384
12390
12396
12402
12438
12414
12420
12426
12432
12438
12444
12450
12456
12462
12468
12474
12480
12486
12492
12498

Spike230p_q_perr : 
Spike23223T)=Pb2i

Spike65=Pb205(7)
Spike67=Pb205(9)
Spike68=Pb285UO)
IF HOT U233 spiked THEN ! 

Spike235pi=Pb2Q5(2) 
Spike235pq_perr=Pb205(5) 
Spike23823£Pb2Q5(ll)ELSE !           
Spike233pq=Pb205(2) 
Spike233pg perr=Pb205(5) 
Spike233235=Pb205(12) 
Spike238233=Pb205(ll)END IF !   -     - 

=Pb295<3)
*-Pb205(6) 

=Pb2Q5(13)
Hixed spike=l ELSE T -____ _____
Pbspib$=Pb208$
Hixed spike--Pb2G8(l)
Spike208pg=Pb208(2>
Pbspk cenc_perr=Pb2G8<3)
Spibl4=Pb788(4)
Spike67=Pb208(5)
Spike68=Pb288(6)
IF U233 spiked THEN !   

Uspikel=U233$ 
Spike233pg=U233(l) 
Spike233pg perr=U233(2) 
Spike23323fi'=U233(4) 
Spike238233=U235(3)

ri gc | _____________.__

Uspike$=U235$ 
Spike235pg=U235(l) 
Spike235pg perr^U235(2) 
Spike238§fc=-U235(3) 

END IF
Thspike$=Th230$ !   -  
Sprke238pg=Th230<tt 
Spike230pq perr-Th230(2) 
Spike23223D=Th230(3)

-  (U-235 IN Pb-205 SPIKE)

Pbdisc=Discr(l) 
Pbdisc err=Discr(2) 
Udisc=Uiscr(3) 
Udisc err=Discr(4) 
Thdisc=Discr(5) 
Thdisc err=Discr(6) 
Pbblanlt perr=Blanks(l) ! 
Ublank perr=Blinks(2) 
Thblanf perr=Blanks(3) 
Blank64=!lanks(4) 
BIank74=Blanks(5) 
Blank84=Blanks<6) 
Blank64err=Blanks(?) 
Blank74err=Bhfiks(8) 
Blank84err=Blanks(9) 
Blank6474 rh8=Blanks(10) 
Blank6484"rho=Blanks(ll) 

END IF

(U-233/236 IN Pb-205 SPIKE)  

(Th-23G IN Pb-205 SPIKE)

Pb-208 SPIKE -

U-233 SPIKE

U-235 SPIKE -- 

Th-230 SPIKE

HASS-DISCRIHINATION

BLANKS

12504
12510 SUBEND
12516 !
12522 !
12528 Read labdata;SUB Read labdata(Labd8ta$,OPTIONAL Error)
12534 OPTION BASE 1
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12540 COH /Read labdat/ Pb288(«),Pb235(*)>U235(*>,U233U) Jh230(*) Jiscr-i*) )BlaFik5(*) J Pb2rjB$)Pb?J5$ ; U235$ } U23
	3$Jh238$"

12546 COM /Ms/ Hs$(*)
12552 !
12558 Clsar
12564 IF NPAR=2 THEN Errors
12578 DISP "LOADING "«»(34HLabdata$«$(34)k",,,"
12576 ON ERROR GOTO Bad read
12582 ASSIGN iNl TO LabBata*
12588 ENTER 8HljPb288$ J Pb2fi8(*) ) Pb285$ ) Pb285(*) ) U235$ ?U235(*) ) U233$ >U233(*)Jh23ru$ )Th23i(*) >Blank?.(«) > 15i5cr(x

12594 OFF ERROR
12638 BISP
12686 SUBEXIT
12612 !
12618 Bad read: ! Can't read specified Labdata file
12624 IF'NOT POSdabdatal/:") THEN ! If user didn't indicate HSUS, try both
12638 ON ERROR GOTO 12666
12636 ASSIGN §N1 TO Ub?Sata$&Hs$(8)
12642 ENTER 8N1;Pb288$>Pb288(*) )Pb285$,Pb285U),U235$,U235<*),U233*,02331*) > Th23CH > Th230(*),Blanks(*),Discr

12648 OFF ERROR
12654 SUBEXIT
12668 !
12666 ON ERROR GOTO 12788
12672 ASSIGN 8N1 TO LabdatattHstU)
12678 ENTER eNljPb288$ >Pb288(*) > Pb285$,Pb285(*),U235$ ) U235(*) ) U233$ JU233(*),Th23(l$Jh23S(*} )Blank5(*) JDiscr

12684 OFF ERROR
12698 SUBEXIT
12696 END IF
12792 !
12788 Clunk
12714 OFF ERROR
12728 DISP
12726 OFF m
12732 OFF KBD
12738 IF NPAR=2 THEN Err or-1
12744 PRINT USING  K 12/ 1K'i"CftN'T ACCESS FILE "m$(34)U.abdata$«$(34H" -'/CHECK SPELLING OF FILE- NAH

	E INCLUDING UPPERCAk/LOViERCASE, TRY AGAIN,' 
12758 WAIT 3 
12756 SUBEXIT 
12762 ! 
12768 PRINT USING "2/ fK,3/"j"CAN'T READ FILE "iLabdatal^ -- CHECK NAME AND/OR DISK, PRESS'iFNCt$i"HtfEN REA	DY"
12774 GOTO 12758
12780 SUBENB
12786 !
12792 !
12798 Pb pb age-.SUB Pb pb aQe(R76 ) Aqe > QPTIONAL R76 err,Age err)
12884 !"calculate Pb~2877216 age and (optional) error "
12818 OPTION BASE 1
12816 DIM Pb_pb age(3)
12822 U238 235=n7,88
12828 La«baa238=l,55125E-4
12834 La«bda235=9,8485E-4
12848 Aqe^Q
12846 m Pb pb age= (8)
12852 Calc srrs=3
12858 ! "
12864 FOR I=2-Calc errs TO 2+Calc errors
12878 R=R76
12876 IF Calc errs THEN R=R+U~2)*R76 err
12882 IF R),8156 AND R<1,9 THEN
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12888 Trial t=45ID*(SGH{-(i/2)+{R)La«bda235/(La«bd4238HI238 235»H(R>,7))
12894 !
12900 Changed
12906 REPEAT
12912 F=Lambda238*EXP(Trial t*(Lambda238-L3«bda235))/Lsmbda235
12918 T=LQG(l+(EXP(Trial t*Ca«bda238)-l-F*(EXP(Trial t*La«bda235)-l))/U/<U238 235*R)-F))/Lasbda235
12924 Change=ABS(T-Triart)
1293B Trial t=T
12936 UNTIL Cn"ange(,01
12942 Pb pb age<I)=T
12948 END IF "
12954 NEXT I
12960 fcge=Pb pb age(2)
12966 1? Calc_errs AND Pb.pb_age(l) AND Pb_pb_age(3) THEN Age_err=ABS(Pbjb_age(3)-Pb_pb_3ge(l))/2

12978 SUBEND
12984 !
12990 !
12996 YessDEF FNYes(S$)
13082 IF UPC*(TRIH$(8*))= iY Ii THEN RETURN 1
13008 IF UPC*(TRIM$(S$))="N" THEN RETURN 0
13014 RETURN -1
13820 FNEND
13026 !
13832 !
13838 Center:DEF FNCenter$(S$) ! create a centered string
13044 DIH Pad*I801
13050 L=LEN(8$)
13856 IF L<8I THEN
13062 Pad$=RPT$(" ",(88-L)/2)
13068 RETURN Pad$iSUPad$
13074 ELSE
13080 RETURN S$
13086 END IF
13892 FNEND
13098
13184
13118 VcfileiSUB Ucfile(Dfile,Raw(*),Na«e$(*),N5attples,Rawfile8$,Escape)
13116
13122
13128 the following attributes! The file title, if any, must occupy"the" 
13134 first row of the file, and will be printed out when the PBMT
13148
13146
13152
13158
13164 The column-names er headings can occupy 2 rows, but Hust appear 
13170 ectly above a line of "equals" signs (============) which se
13176
13182
13188
13194
13288
13286
13212
13218
13224
13230
13236
13242
13248
13254
13260

Subprogram to access VISICALC /PF files, The MISICALC files nust have

accesses the file,

The file mist have been set for a coluwn-width of 9,
dir-

serves as
both'an indicator of the'coluwn-heading rows and as a visual double- 
underscore sign,

]he sample or row nanes are assused to be in the first two coluwns 
(A and B) sf the file,

The file ssst have been stored with the printer-width set at 80 
(the default false),

The file can contain up to 101 rows of sample-data and up to 
50 columns,

The raw-data file can contain the following specifiers within the 
sample-name, whose effect will occur when that row is accessed 
during data-reduction (affects sample in that row and any

13266 ! succeeding samples, unless changed by a later specifier):
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13272
13278
13284
1329Q
13296
133Q2
133Q8
13314
13320
13326
13332
13338
13344
13350
13356 
13362
13368
13374
1338Q
13386
13392
13398
13404
13418
13416
13422
13428 
13434
1344Q
13446
13452
13458
13464
1347Q

13476

13482

*L* followed by the na«e of a LABDATA file yill cause
be loaded ami used,

that file to

*TU* indicates that samples were total-spiked for U (and Th},
*PU* indicates that sarales were spiked for U (and 1h>
aliquot as the Pb-spiiied aliquot (default),

in the sane

*208* indicates that samples were spiked with a Pb-208 (or Pis-206
spike rather than a Pb-205 spike,

*29o* indicates that samples yers total-spiked with a
U-235/Th-23Q spike,

*233* indicates that samples yere spiked yith a nixed
spike,

*235* indicates that samples were spiked with a U-235

ftixed Pb-205/

U-233/U-236

spike,
KSAHSPK* indicates that data for U-233/236 spiked samples is in the

forfi of sa«ple-238/spike-233 ratios, not as the raw ratios, 
*368* indicates that the data for U-233/236 spiked samples is in the
for* of 233/236 and 233/238 ratios,

OPTION BASE 1
COfl /Ms/ Hs*(»)
OFF KEY
OFF KBD
Ncols=58 ! number of coluwns to be converted
Nsaaples=0
Escaped

i
DIM V$[75LTeftp$[8Ql iR$[168KStr$(8)[161 iCriid$l243,Cat$(4C)[8CLRoy$I4581 
DIM Title$I801,Ll$[5091,L2$l509] ; Tfile$I253,Driye_string$[15],PFJiie$(59)E18],Rawfile$[153

Clear ! Clear CRT alpha
OFF KEY
ON KBD GOTO 13566
PRINTER IS CRT
PRINT TABXYd, 4) j "Press "«,FNH$<" kO 'H" for a catalog of

PRINT TABXYd, 6) j "Press "iFNH$C kl ')&" for a catalog of

the disk in the ^FNUn$( l'left')&"-hand drige,

the disk in the "&FHUa$("right" )i"-hand drive

PRINT TABXYd, 8)-, 'Press "&FNH$(" k4 ")&" to load a Visicalc datafile into aenory,"
13488 PRINT TABXYd ',19); "Press 'iFNH$(" k6 ')&' to print out the datafile data on the' printer,'
13494
13509
13586
13512
13518
13524
1353Q
13536
13542
13548
13554
13560
13566
13572
13578
13584
13590
13596
13602
13608
13614
1362Q
13626
13632
13638

PRINT TABXYd, 12);'Press "4FNH$(" k7 ")4" to cancel k6,"
PRINT TABXY(1,14) "Press "4FNH*(" k8 ")4" far HELP."
PRINT TABXYd, 16)i'Press "4FHHK" k9 ")4" to escape,'
ON KEY 9 LABEL ' ESCAPE' GOTO Getvc escape
ON KEY 4 LABEL "LOAD DATAFILE" GOTO Hhichfile
ON KEY 0 LABEL 'CATALOG Drv 19' GOTO 13686
ON KEY 1 LABEL "CATALOG Drv tl" GOTO 13710
ON KEY 8 LABEL ' HELP" GOTO 13602
ON KEY 7 LABEL ' DISPLAY DATA' GOTO 13656
ON KEY 6 LABEL ' PRINT DATA" GOTO 13626
GOTO 13554
t
K^FNGet key
OFF KBD"
IF KO8 THEN

Clunk
GOTO 13452

ELSE
CALL Helpl2
COTO 13446

END IF
i
Print=l
BEEP
DISP FHHK" PRINTOUT DATA ON THE PRINTER ")
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13644 GOTO 13554
13650 !
13656 Print^O
13662 DISP FNH$(" DISPLAY DATA OH CRT ONLY ")
13668 BEEP
13674 GOTO 13554
13680 !
13686 Drive string$=Hs$(0)
13692 GOTO 13716
13698 !
13764 !
13710 Drive string$=Hs$(l)
13716 OFF KEY
13722 OFF KBB
13728 Clear ! Clear CRT alpha
13734 FOR P=l TO HPrint
13740 IF P=l THEN PRINTER IS CRT
13746 IF P=2 THEN PRINTER IS 701
13752 ON ERROR GOTO Bad cat
13758 8=8
13764 Nfiles=0
13770 DISP "Getting disk catalog.,,"
13776 CAT Drive string* TO Cat$l«)
13782 DISP
13788 OFF ERROR
13794 PRINT TA8XY(20,2);FNUn$<"VISICALC /PF FILES ON DRIVE *"&Briys strinq$U3])
13800 PRIKT
13806 LOOP ! determine if file is a VISICALC /PF file (wust end in A and be padded with underscore charact

	ers & be an ASCII file 
13812 Tac*=TRIH$(REV$<Cat$<Sm,lQ]» 
13818 EXIT IF LEN(Tac$)=0 
13824 LOOP
13830 EXIT IF Cat$(S)l32 ) 361<}"ASCII" OR TacllUlO" '
13836 Tac$=Tac$l21
13842 END LOOP
13848 IF Tac$[l t n-"A" AND CaWSH32,36]="ASCir THEN
13854 Nfiles=i+Nfiles
13860 Pf file$<Nfiles)=REV$(Tac$[21)
13866 PRINT TAB(24)i i*"4VAL$(Nfiles)jTAB(28); H- 'iPf fileKNfiles)
13867 IF (Nfiles/16)=INT(Nfiles/16) THEN
13869 DISP "PRESS'tfNCtfi-TQ SEE HORE FILES,,,"
13870 BEEP 330,,05
13872 PAUSE
13873 DISP
13875 END IF
13876 END IF
13878 SsS+1
13884 EXIT IF LEN(TRIH$(Cat$(S)))=0 OR SMO
13890 END LOOP
13896 OFF ERROR
13902 NEXT P
13908 PRINTER IS CRT
13914 IF Nfiles=0 THEN
13915 Clear
13920 PRINT TABXYU5 > 18hFNH$( 8THERE AREN'T ANY /PF VISICALC FILES ON DISK t"Write string$U31)
13926 DISP "Press"tfNCtW"t*en ready,,,"
13932 PAUSE
13938 GOTO 13446
13944 ELSE
13950 FilenuH=0
13956 DISP "ENTER FILE* TO BE LOADED,,,"!
13962 ON KEY 9 LABEL " ESCAPE" GOTO 13446
13968 ON KBD GOTO 13980
13974 GOTO 13974
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13?8fl K=FNGet key
13986 OFF KB0"
13992 OFF KEY
13998 IF K<NUH("1") OR K>NUH("9") THEN 13962
14004 OUTPUT KBD;CHR$(K);
14010 DISP Bs$&* (enter 8 to escape)";
14016 INPUT Filenuw
14022 IF FilenuHd OR Filenu«)Nfiles THEN 13446
14028 To«p$=Pf file$(Filenim)
14834 Clear "
14848 GOTO Catfile
14646 END IF
14852 !
14858 Bad cst-.QFF ERROR
14864 DIBP FNH$(ERRM$)
14078 Clunk
14876 IIAIT 2
14082 GOTO 13446
14888 !
14894 UhichfileiClear ! Clear CRT alpha
14188 PRINT USING "9/,K,2/,K VENTER THE NAHEI iDrivel OF THE VISICALC ASCII-FILE TO BRING INTO HEHORY?y(exa

	Hole: Trialfile:!)" 
14106 OFF KEY
14112 IF LEN(RawfileO$) THEN
14118 PRINT TABXY(l,8);'Pres5'tfNCt$4'f«r «ore data froft ";FNH$(i?awfileQ$)
14124 Te«p$=Ra«filel$
14138 END IF
14136 V kbd:QN KEY 9 LABEL   ESCAPE" GOTO 13446
14142 ON KBD GOTO 14166
14148 DISP "?"
14154 GOTO 11154
14160 !
14166 K=FNGet key
14172 OFF K88"
14178 OFF KEY
14184 IF KO-189 THEN ! (not CONTINUE)
14198 IF KO-171 THEN OUTPUT KBD;CHR$(K)j ! Not CAPS LOCK key
14196 DISP "(enter "&FNH$("* H )&" to escape)';
14202 PRINT TABXYU,8);RPT$(" ",88)
14208 INPUT Te*p$
14214 END IF
14228 !
14226 Catfile:QFF KBD
14232 OFF KEY
14238 IF TRIHWeHpl)^*" THEN 13446
14244 Clear
14258 DISP "Accessing file "&Teftp$&",,,"
14256 !
14262 LOOP
14268 Colon=PQS(Tettp$,V) ! Use colon to separate file-naHe fro« drive*
14274 EXIT IF Colon
14280 Tem$=TRIH$(TeHp$)&":r
14286 END LBOP
14292 Rawfile8*=Te«p$
14298 ON EtROR GOTO Badspec
14304 Rawfile$=TRIH$(TeHp$t1,Colon-l1)
14310 L=LEN(Rawfile$)
14316 IF LU8 THEN Rawfile$=RaHfile$i"A"
14322 Drive_no«ber=MAL(T8Hp$[UColonl)
14328 Dri«e"string$=Hs$(Dri«e niwber)
14334 OFF ERROR
14340 !
14346 L=LEN(Rawfile$)
14352 IF L<10 THEN Rawfile$lLH,101=RPT$(" ",10-D ! add underscore characters as fill to be coHpatible with

	the Visicalc foruat
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14358 !
14364 Badcount=8
14370 Recoup:ON ERROR GOTO Badfile
14376 Tfile$=RawfileUDrige string!
14382 ASSIGN §P1 TO Tfile* "
14388 ENTER §P1}V$
14394 L^LENW)
14480 L=HIN(88,L)
14406 Title$=<Wl,U ! first line in the- file assuwed to be a title-line
14412 Rwfile$=Te«p$
14418 GOSUB Nsux
14424 !
14438 LOOP
14436 Rflw^"
14442 FOR 1=1 TO Nsux
14448 ENTER 0PliV*
14454 Row$=RowUV$[l+3*(l>l}}
14460 NEXT I
14466 EXIT IF POS(Row$ > RPT$("=VNcols*9))
14472 END LOOP
14478 OFF ERROR
14484 !
14498 Clear ! Clear CRT alpha
14496 !
14502 Controll=POS(Title$ > CHR$(27)) ! Escape-character location -
14588 IF Contrail THEN ! tri« printer-control code if present
14514 Contr8l2=POS(Title$lCflntrollK" ')! end of control-sequence
14520 IF Control THEN Title$=Titlei[l,Contrfill-l]4Title$IControl23
14526 END IF
14532 PRINT USING  K ) / J K J 6X J K,/ ll ;Title$ J 'lSETeyNAH£ 1114538 ! >>>>>> >
14544 Get data;MAT Raw^ (0)
14550 Ro«=Q
14556 ON KEY 9 LABEL ' ESCAPE' GOTO Done
14562 LOOP
14568 ON ERROR GOTO Done
14574 Row$="
14588 FOR 1=1 TO Nsux
14586 ENTER §PhV*
14592 Row$=Row$4V$[H3*(I)l)3
14598 NEXT I
14684 OFF ERROR
14610 Roy=HRo«
14616 Naiw$(Row)=TRIH$(Row$E1,181) ! row-na«es in 1st 2 coluftns (A and B)
14622 PRINT Row;TAB(6)}Na«e$(RDw)
14628 FOR Cil=3 TO 5fl
14634 Rcol=Col-2
14640 ON ERROR GOTO 14658
14646 Raw(Row > Rcol)=VAL(Row$C9*Col-8,9*Coll) ! extract nimeric value
14652 DISP NaHe$(RovKRov;Rc9LRav(Row,RcQl}
14658 OFF ERROR
14664 NEXT Col
14670 END LOOP
14676 !
14682 DenesOFF ERROR ! act all data, printout or display values
14688 OFF KEY
14694 ASSIGN H»l TO *
14700 Clear ! Clear CRT alpha
14706 Dfile=(Row>0)
14712 IF Print THEN
14718 PRINTER IS 701
14724 PRINT USING "K J / > K J 6X,K>/ 11 ;Title$, 11 SET*yNAME 11
14738 FOR 1=1 TO R«w
14736 PRINT I}TAB(6)jN5«e$(I)
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14742 NEXT I
14748 PRINT USING "8/"
14754 PRINTER IS CRT
14768 DISP "PRESS"4FNCt$&"WHEN READY TO CONTINUE,,,"
14766 PAUSE
14772 END IF
14778 Nsattples=Ro«
14784 SUBEXIT
14798 !
14796 NSUXJ ! How wany sucks needed to get a row
14802 Nsux=l
14888 Row$-V$ ! String for whole row
14814 IF LEN(V$)=72 THEN ! Is 72 only if wore characters in row
14820 LOOP ! Get wore of the row-string
14826 ENTER §P1;V$
14832 Nsux=HNsux ! number of "sucks" required to get all of row
14838 L=LEN(V$)
14844 Row$=RoH*&V$t41 ! Eliainate the 1st three "pad" blanks
14858 EXIT IF L<75 ! Last string if not 75
14856 END LOOP
14862 END IF
14868 Ncols^IHT(LEN(Row$))/9
14874 RETURN
14888 !
14886 Badfile!Badccent=HBadcount
14892 IF Badco«nt<7 THEN
14898 IF Badcount=3 THEN Rawfile$=UPC$(Rawfile$)
14984 IF Badcount=5 THEN RaHfile$=LWCI(Rawfile$)
14918 Drive string*ll3,133=yAL$(NOT (VALCDrive string*(13,133)))
14916 GOTO Recoup "
14922 END IF
14928 RawfileQ$="'
14934 DISP USING "12X ) K"iCHR$(131)i" **** CAN'T ACCESS FILE "iTeftplfc" **** "&CHRSU28)
14948 Clsnk
14946 WAIT 3
14952 GOTO Vcf ile
14958 !
14964 BadspeciBad input("INVALID FILE OR HASS-STORAGE SPECIFIER")
14978 RawfileOt^*
14976 GOTO Whichfile
14982 !
14988 No coinagesiClear ! Clear CRT alpha
14994 OFF ERROR
15068 PRINT USING "6AK,/,K l/"iFNH$("**»* CAN'T FIND REPEATING-EQUALS LINE («=======,,,) THAT MUST UNDERLIE

THE CGLUHFNRHES **«') 
15006 Clunk 
15812 WAITS 
15018 GOTO Vcfile 
15824 !
15838 Getvc escapeiClear 
15036 Escape=l 
15842 SUBEND 
15848 ! 
15054 !
15868 Whoop:SUB Whoop. 
15866 FOR 1=100 TO 3019 STEP 208 
15872 BEEP I,,01 
15078 NEXT I 
15884 SUBEND 
15090 ! 
15896 !
15102 StorefilesSUB StorefiletNaHelUKRedUKFirstsartplejLastsattple) 
15108 ! Subprogram to create and store a VISICALC PF file fron the 
15114 ! reduced-data array,
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15128 !
15126 OPTION BASE 1
15132 C0« /Ms/ Bs${*>
15138 DIM Rfltt5trinq$[378] J CnaHel$[378] > CnaHcE$[3781 > Cl$[9] J C2$l9] > File$[151,TeHp*[24]Jable«[8fl],File«*tl«!]
15144 OFF IEY
15150 IFF KBD
15156 Nred=tast5a«ple-FirstsaHple+l
15162 !
15168 Filenatte:File$=""
15174 PRINT USING "S/.K.ZAKVIF YOU WANT TO STORE THIS DATA AS A REDUCED-DATA FILE, ENTER THE FILE NAHE.V

OTHERWISE, JUST PRESS'OTtli"," 
15188 INPUT File$
15186 IF File$="" OR File*"*' THEN SUBEXIT 
15192 !
15198 PRINT File! 
15204 P=*OS(File$,V)
15210 IF P THEN File^FileflKP-n ! In case user included HSUS 
15216 File8$=TRIM*(File*n,101) 
15222 LOOP
15228 PRINT USING V,K%"HHICH DISK-DRIVE (0 or 1)?" 
15234 INPUT D 
15240 PRINT D 
15246 EXIT IF D=0 OR D=l 
15252 Clunk 
15258 El® LOOP 
15264 !
15278 PRINT USING V,K VENTER A TITLE FOR THE REDUCED-DATA FILE:" 
15276 LINPUT Table! 
15282 PRINT Table$ 
15288 !
15294 Create filesGN ERROR GOTO Purge 
15300 Clear"
15306 DISP "Checking disk,,,' 
15312 L=LEN(File3$) 
15318 IF L>9 THEN File$=FileO$[l,9! 
15324 IF L<=9 THEN File*=FileO* 
15330 File$--FileO$&»A" 
15336 IF L<9 THEN Filel=FileURPT$<" %9-L> 
15342 CREATE BDAT FileliHs$(D>,INT((r68fl+400*Nred)/256)-H 
15348 DISP 
15354 OFF ERROR 
15360 !
15366 ASSIGN §N1 TO FileliMsND) 
15372 Clear
15378 PRINT TABXYU ,11) ;FNCenter$('CREATING REDUCED-DATA FILE,.,,") 
15384 ! ' 
15390 ! Column-headings15396 DATA "%" SAHPLE",'"," NAME" " SAMPLE"," WT, (g)",""," ppft U","', a pp« Th",""," ppft Pb'.'COMflON-Pb',' 

ppii'i' Pb-206/g" "nano«3l6s fc ' ' ' H ' ¥ ' F ' ' 
15402 DATA " 286/284'," (raw)"," 286/204"," (corr,)"," 207/204%" korr.)"," 2?8/2C4"," (corr,)"," 206/238",

* (rad,)" * 207/235* * (rad )" 
15408 DATA "'2fl^/2C6" t " (rad,)","'208/232"," (rad,)"/ 206/238"," age (Ma)"," 207/235"," age (Ha)"," 267/206"

," age (Ha)' ' 218/232 H ," aqe (Ma) B 
15414 5ATA ""," 238/204",""," 235/2C4",""," 232/2G4"," IU1"," %err»," [Th]"," Xerr"," 12041%" Zerr','

1206] V 2err" 
15420 DATA " 286/204"," Zerr"/ 207/204"," Zerr"," 288/204"," Zerr"," 6/4-7/4%" Rho"," 6/4-8/4"," Rho" " 206/238* " Zerr* * 207/235" * Zerr" 
15426 D^TA " 207/216"," Zerr"," 6/8-7/5"," Rho"," 208/232",* Zerr"," 238/204%" Zerr"," 232/204%" Zerr

%"Hu-AlBha%" Rhoy'Nv-BetaV Rh«"
15432 DATA "Th4-Ga«fta%" Rho"," BETA" " eU/U%" GAMMA" ' eU/U"/ BETA/"," GAHHA 
15438 IDATA " BETA%" eU/U"," GAHHA% i eU/U", fc BETA/"/ " 
15444 !
15458 Construct file:Cnattel$ll,378]=" 11 
15456 CnaHe2$ET,3781=""
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15462 RESTORE 15396
15468 FOR 1=1 TO 42 ! create the two coluwn-headinq rows
15474 81=9*1-8
15480 82=81+8
15486 READ C1*,C2$
15492 Cn3«eWSl,S2Ml$
15498 Cna«e2$lSl,S2]=C2$
15584 NEXT I
15510 !
15516 Rcwlength=378
15522 ASSIGN §N1 TO File$4Hs$(D)
15528 L=LEN<Table$)
15534 OUTPUT §Nl;Table$&RPT$<" %378-L)
15548 OUTPUT 8N1 " "
15546 OUTPUT §Nl;Cnaftel$n,R0ylength]
15552 OUTPUT 8NliCnatte2$[liRowlenqth]
15558 OUTPUT §Nl;RPT$("=" >8owlengfh)
15564 !
15578 FOR I=Firstsa«ple TO Lastsawple
15576 I Add the sa«ple nanes and reduced-data yalues
15582 Rflwstring$lKKowlengthJ=""
15588 RoHStrinq$n,181=Na«e*(I)
15594 FOR J=l TO 40
15680 Sl=9*(J+2)-8
15606 82=81+8
15612 Te«p$=WU.$(Red(IJ))
15618 Rawstring$lSl,S2l=Teftp$n,9]
15624 NEXT J
15638 DISP USING "3D,8X,K"iI-Firstsa«ple+l,Na«e$(I}
15636 OUTPUT gNljRowstringl
15642 NEXT I
15648 DISP
15654 Clear
15660 PRINT TABXY(K18)jFNCenter$("FILE "&CHR$(34HFilemCHR$<34)& 9 STORED,")
15666 Whoop
15672 WAIT 2
15678 SUBEXIT
15684 !
15698 PurgesIF ERRN=54 THEN ! p«rqe file if already exists
15696 DISP "FILE  4CHR$(34)4Filell$4CHR*(34)4" ALREADY EXISTS, OVERyRITE (1) OR PICK ANOTHER HAKE (2)'
15782 INPUT Q
15708 DISP
15714 SELECT Q
15720 CASE 1
15726 PURGE File$4Hs$(D)
15732 GOTO Create fila
15738 CASE 2
15744 DISP
15758 GOTO Filename
15756 CASE ELSE
15762 Clunk
15768 GOTO Purge
15774 END SELECT
15788 ELSE
15786 Clear
15792 PRINT TABXY(1,14);FNCenter$(FNH$("UNABLE TO CREATE FILE ON SPECIFIED DISK"))
15798 PRINT TABXYd 16);FNCenter$("REPLACE DISK AND PRESS'&FNCtl)
15804 Cl»nk
15810 PAUSE
15816 GOTO Create file
15822 END IF
15828 SUBEND
15834 !
15848 !
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15846 HalplsSUB Helpl ! HELP screen for starting-display
15852 OPTION BASE 1
15858 DIHS$(14)IU81
15864 DATA kO: CHANGE PbO Change the initial-Pb isotope raties and errors to be used for reduction of ra

w data frow a datafile,$ 
15870 DATA'kl; Pb-288 SPIKED Raw data to be entered is for samples that were spiked with a Pb-28B spike, ra

ther than a Pb-205 wixed Pb-U-Th spike,$" 
15876 DATA k2: U-235 SPIKED Raw data to be entered is for sanples that were spiked with a Pb-2H8 and a U--2

35(/Th-239) spike rather than a 
15882 DATA Hixed U-233/U-236 spike,$ 
15888 DATA'k3: LABDATA Invoke the LABDATA functions of the program, so that you can Hodify, create, o

r change the LABDATA files, A LABMA file" 
15894 DATA'contains spike, aass-discriftination, and blank data for a particular lab or nethod of data-accuaul

ation,$" 
15980 DATA k4; DATAFILE Enter the raw data froft a VISICALC-created datafile rather than by taping in t

he raw data fron the keyboard,$
15986 DATA*k5i USE PRINTER Printout the reduced data on the printer, rather than just the CRT.*" 
15912 DATA"k6: Pb-205 SPIKED Raw data to be entered is for samples that were spiked with a nixed Pb-285/U/T

h-238 spike, rather than a Pb-288 spike,* 
15918 DATA The data stored for the Pb-285 spike deternines whether the 1) in the spike is assumed to be li-235

or U-233/U-236, Ths default format assunes that 
15924 DATA 'you already know the sa«ple-238/spike-233 ratio, If this is not true, then press SHIFT-k? to c

hangs this assu*otion,$ n 
15930 DATA k7: U-233 SPIKED Raw data to be entered is for samples that were spiked with a Pb-208 spike and

a Mixed U-233/U-236 spike rather than a 
15936 DATA "U-235(/Th~238) spike, The default format assuftes that yey already knew the 5a«ple-238/spike*233

ratio, If this is nit true,"
15942 DATA ' then you wist press SHIFT-k7 to change this assumption,!" 
15948 DATA*k9: KEYBOARD Enter the raw data by typing it in fro* the keyboard, rather than getting it f

ro« * datafile," 
15954 !
15968 READS$(«) 
15966 Helpscreen(S$(*),21,l) 
15972 SUBEND 
15978 
15984 
15998 telpscreen:SUB Helpscreendnput strinqK*),Indent,Keyhelp)
15996 prints out a Message on the C8T with linefeeds at appropriate breaks
16882 between words. Also inserts one linefeed for each i syttbel, and in-
16888 dents each line after a linefeed by Indent spaces, Tricky, huh?
16814
16828 DIM Largestring$E24883,Linestring$[8B3,Sub5tring$l24C83,Rev5tring$[883

16832 "Clear ! Clear CRT alpha
16038 OFF KEY
16844 OFF KBD
16050 OFF KNOB
16856 PRINTER IS CRT
16862 GRAPHICS OFF
16868 IF Keyhelp THEN
16874 PRINT USING   16X,K,/"iFNH$C FUNCTIONS OF KEYS DEFINED DURING LAST DISPLAY; ')
16888 PRINT USING >K,/"}FNUn$("KEY II )4' 'iF«Un$('LABEL")4' "tfNUnlCFUNCTION 1
16886 END IF
16092 Largestring$="
16898 ! build a single large string out of the input-string array
16184 FOR 1=1 TO SIZEdnput string!,!)
16118 Laraestring$=Large«string$4TRIH$(Input string$(im* "
16116 EXT1 "
16122 Haxlen=88
16128 !
16134 Nlines=5*Keyhelp ! starting-line of HELP ftinus one,
16140 Firstscreen=l ! First screen of this HELP?
16146 Firstline=l ! Indicates not an indented line
16152 !
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16158 LOOP
16164 EXIT IF LEN(TRIH$(Largestring$})=Q
16179 Haxlen=8D-Indent*(Firstline=8) ! Hax, permissible length, not
16176 Maxlen^INtMaxlen.LENdarqestrinql)) ! including indentation,
16382 Lf=POS(Laroestring$/$ B )
16188 IF Lf=l THEN f If first character is a linefeed token, then
16194 PRINT ! print a blank line & strip the taken,
16288 Nlines=l+Nlines ! Incre«ent linet counter,
16286 Firstline=l ! Next line n«t to be indented,
16212 IF Largestring$--"$» THEN Done
16218 Largestring$=Largestring$l2] ! Strip linefeed taken,
16224 ELSE ! First character not a linefeed token,
16230 Next ^POSfLargestringt/*") ! Position of neit linefeed token,
16236 IF Next If THEN ! Substring to next linefeed token,
16242 Substring$-Largestring$ll,Next If-11
16248 ELSE
16254 Substrinq$=targestrinq$
16268 END IF
16266 IF LEN(Substring$X=Haxlen THEN ! Don't need to find wordbreak,
16272 IF Indent AND NOT Firstling THEN PRINT TAB(Indent); ! Indent Hoe,
16278 PRINT TRIH$(Substring$)
16284 Firstline=8
16298 Nlines=HNlines
16296 ! Strip last printed line fro« total string.
16382 IF LEff(Substring$X=LEN{Urgestring$) THEN Large5tring$=Lapge5tPing*ll+LEN(Sjbsfring$>J

16314 Linestrinq$=Largestring$U,Maxlenl ! Fragment that can fit on line,
16328 Re¥stringf=REV$iLinestring») ! Reverse-string.
16326 REPEAT ! Don't include any linefeed tokens
16332 Lf=POS(Re»string$ ; "$ 1'}
16338 IF Lf THEN Revstring$=Revstring$m
16344 UNTIL Lf=8
16358 S-POS(Re«string$j* ') ! Find wordbreak position
16356 IF S THEN Revstring$=Rewstring$Il+Sl ! Gato wordbreak position,
16362 Lrev=LEN(Revstring«)
16368 IF Indent AND NOT Firstline THEN PRINT TAB(Indent); ! Indent line.
16374 PRINT TRIH$(REWReMstring$)>
16388 Nlines=l+Nline5 ! Increwent line*-cot'nter
16386 IF LEN(Larqestring$))=Lre« THEN Laroe5tring$=Largestring$lLrev^l3
16392 Firstline=0 ! Next line will be indented,
16398 END IF
16484 IF Nlines>=16 THEN ! Pause for user to read,
16410 DISP "Press"&FNCt$&"for wore HELP,.,";
16416 IF NOT Firstscreen THEN
16422 DISP RPT$(CHR$(8) f 3)&\ Roll screen with "TO$('KNOB")
16428 ELSE
16434 DISP
16448 END IF
16446 Firstscreen=0
16452 Nlines=8
16458 PAUSE
16464 END IF
16470 END IF
16476 END LOOP
16482 !
16488 DoneiDISP 'Roll screen with "WWKNOB")^, press-tfNCtWto return,,,"
16494 PAUSE
16568 SUBEND
16586 !
16512 !
16518 Printer ti«eo«t:SUB Printer titteout
16524 COH /Print/ Printer ik
16538 OFF TIMEOUT
16536 OF KEY
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16542 OFFKBD
16548 Printer ok=6
16554 PRINTER"IS CRT
16560 Clear
16566 PRINT TABXY(1.12)iFHCenter$(FNH$("«» PRINTER DOES NOT RESPOND ***")}
16572 Beeper(5Q,128B,,t3 ; ,01)
16578 SUBEND
16584!
16590!
16596 Beeper-;SUB Beeper (Ncydes.Hertz,Beep tineJait tine)
166B2 FOR 1=1 TO Nodes
16688 BEEP Hertz Jeep tine
16614 WAIT Wait tine
16620 NEXT I
16626 SUBEND
16632 !
16638 !
16644 Stacey kranersiSUB Stacey kratters(Age,R64,E74,R84)
16659 ! Calculate the Stacey-Kra«ers Model lead far a gisen age.
16656 ! (Stacey and Kraners, Earth 4 Planetary Science Letters «, 26, p, 207-221, 1975)
16662 !
16668 DATA ,155125E-3,,98485E-3 ; ,049475E-3,137,88,3700,11,152,12,998,31,230,9,74,36.84
16674 READ La^da238,La«bda235,La?ibda232,R238 235,TO,R&4Q,R740,884D,Hj,Th232 pb21416688 ! >-*>>* i i j

16686 R64=DRQUND(R640+Hu*(EXP(Lattbda238*T8)-EXP(La*bda238*Age)),,5)
16692 R74=DROUND(R74(HHu/R238 235*<EXP{La^da235*T9)-EXP{Lartbda235*tae)),5)
16698 R84=DRQUND(R848+Th232 p&2G4*(EXP(Lattbda232*T8)-EXP(La«bda232*Age)),5)
16764 SUBEfID
16718 !
16716 !
16722 Help2:SUB Help2(Para«) ! HELP screen far Pb-208 spiked WEIGHTS for*
16728 OPTION BASE 1
16734 DIM 81(3)1160}
16749 SELECT Para«
16746 CASE 1
16752 RESTORE 16758
16758 DATA 'WWWThe SAHPLE NAME is the naoe to be assigned tc this sample,"
16764 N=l
16770 CASE 3
16776 RESTORE 16782
16782 DATA "$$$$$$$$$The SAHPLE WEIGHT is the weight of the sawple (in graws) that was attacked and dissu

bed,"
16788 N=l 
16794 CASES 
16889 RESTORE 16806 
16886 DATA "$$$$$$The TOTAL-ALIQUOT WEIGHT is the weight (in grans), of the solution containing all of

the dissolved saaple, before any aliquotingJ*
16812 DATA "If the TOTAL ALIQUOT is siMply the SUH of the spiked and unspiked aliqiots, though/ 
16818 DATA 'you needn't enter a value for the TOTAL ALIQUOT WEIGHT,' 
16824 N=3 
16838 CASE 6 
16836 RESTORE 16842 
16842 DATA "$$$$$$$The Pb-UNSPIKED ALIQUOT WEIGHT is the weight (in grans) of the solution aliquot that w

as NOT spiked with a Pb-spike," 
16848 N=l 
16854 CASE 7 
16860 RESTORE 16866 
16866 DATA"$$$$H$The Pb-SPIKED ALIQUOT WEIGHT is the weight (in grass) of the solution aliquat that was

spiked with a Pb-spike," 
16872 N=l 
16878 CASE? 
16884 RESTORE 16891 
16898 DATA "$$$$$$If the solution aliquot that was spiked for Uraniim and/or Thorium was the TOTAL ALIQUOT

, enter a 1 for this parafteter,$"
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16896 DATA " If the Uraniua and/or Thoritw - spiked aliquot was the sa«e aliquot as the Pb-SPIKES ALIQUOT
	 } enter a 2 for this parameter," 

16902 N=2 
16988 CASE 11 
16914 RESTORE 16928
16928 DATA "$$$$$$$Enter the grass of Pb-spike delivered to the Pb-Spiked Aliquot, 8
16926 N=l
16932 CASE 12
16938 RESTORE 16944
16944 DATA *$$$$$$$Enter the grass of Uraniu«~spike delivered to the UraniuKtThoriimJ-spiked aliquot, If t

	ha Uranisw spike is a «ixed~spike, yoi wast still* 
16958 DATA "enter a value here," 
16956 N=2 
16962 CASE 13 
16968 RESTORE 16974 
16974 DATA "$$$$$$$Enter the graas of Thoriuft-spike delivered to the Uraniyft(ThriuH)~spiked aliquot, If th

	s Thoriatt spike is a Hixea-spike, you w$\* 
16988 DATA "still enter a value here," 
16986 N=2 
16992 END SELECT 
16998 !
17084 REDIH S$(K)
17010 READ S$(»)
17816 Helpscreen(S$(*),Q,8)
i7fti}o cncrun i _ L _ _____ _ . __ _______ _ _ i/ucc 3UOC.IW : ~  
17028 !
17834 !
17040 Help3;SUB Help3(Paraft) ! HELP screen for 2C5~spiked WEIGHTS for«
17046 OPTION BASE 1
17852 DIHS$<mi6Q)
17858 SELECT Parart
17064 CASE A
17870 DATA "$$$$$$$$$The SAHPLE NAHE is the nane to be assigned to this sample,"
17076 RESTORE 17078
17082 CASE 6
17088 RESTORE 17094
17094 DATA "$$$$$$$$$The SAMPLE WEIGHT is the weight of the sa«ple (in grass) that was attacked and disso

Ived,"
17108 CASE 8 
17106 RESTORE 17112 
17112 DATA "$$$$$$Enter the a«oont (in grafts) of the Hixed Pb-2C5/U-235./Th-238 spike delivered to the sawpl

e, Total spiking is assumed," 
17118 END SELECT 
17124 READS$(*) 
17130 Helpscreen(S$(*),LG> 
17136 SUBESD 
17142 ! 
17148 !
17154 Help4iSUB Helo4(Parart) ! HELP screen for 2C8~spiked Pb-unspiked FORM 
17160 (FTIONBASE1 
17166 DIM S$(2)U6Q] 
17172 SELECT Paraw 
17178 CASE 3 
17184 RESTORE 17190 
17190 DATA *$$$$$Enter the raw 206/284 ratio of the Pb-unspiked aliquot, This is the ratio directly froH

ths wass-spectroHeter (na fractitnation" 
17196 DATA correction applied), 
17202 N=2 
17288 CASE 4 
17214 RESTORE 17220 
17228 DATA "$$$$$$Enter the uncertainty in the measured 206/204 ratio of the Pb-upspiked aliquot, Enter

the value in percent and at the 954-confidence* 
17226 DATA or 2-signa level, 
17232 N=2
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17238 CASE 6
17244 RESTORE 17250
17250 DATA "$$$$$Enter the raw 286/207 ratio of the Pb-un?,piked aliquot, This is the ratio directly frow

the ttass~spectro«eter (no fractisnation" 
17256 DATA correction applied), 
17262 N=2 
17268 CASE 7 
17274 RESTORE 17280 
17280 DATA "$$$$$$Enter the uncertainty in the pleasured 286/2117 ratio of the Pb-imspiked aliqyot, Enter

the value in percent and at the 952-confidence* 
17286 DATA or 2~siG«a level, 
17292 N=2 
17298 CASE 9 
17304 RESTORE 17318 
17310 DATA "$$$$$Enter the raw 206/208 ratio af the Pb-unspiked aliquot, This is the ratio directly fro«

the Mass-spectroweter (no fractimation" 
17316 DATA correction applied), 
17322 N=2 
17328 CASE 10 
17334 RESTORE 17340 
17340 DATA "$$$$$$Enter the uncertainty in the measured 206/2C8 ratio of the Pb-unspiked aliquot, Enter

the value in percent and at the 9H-confidence M 
17346 DATA or 2-sigaa level. 
17352 N=2 
17358 CASE 12 
17364 RESTORE 17370 
17378 DATA "$$$$$Enter the estimated Pb blank, in nanograws. This is the blank that applies to the Pb-unsp

iked aliquot, not ths total sample," 
17376 N=l 
17382 END SELECT 
17388 REDIHS$(N) 
17394 READS$(*) 
174D3 H8lpscreen(S${*),G,i)) 
17486 SUBEND 
17412 ! 
17418 !
17424 Help5:Sl!B HelpS(Paran) ! HELP screen for 208-spiked Pb~$piked FORH 
17430 OPTION BASE! 
17436 BIN S$(2H16G1 
17442 SELECT Paraa 
17448 CASE 3 
17454 RESTORE 17460 
17460 DATA "$$$$$Enter the raw 2C6/284 ratio of the Pb-spiked aliqut, This is the ratio directly fro« t

hs «ass-spectro«etsr (no fractionatios* 
17466 DATA correction applied), 
17472 N=2 
17478 CASE 4 
17484 RESTORE 17490 
17490 DATA "$$$$$$Enter the uncertainty in the measured 206/204 ratio of the Pb-spiked aliquot, Enter th

e yalye in percent and at the 95Z-confidence" 
17496 DATA or 2-sigMa level, 
17502 N=2 
17508 CASE 6 
17514 RESTORE 17528 
17520 DATA "$$WEnter the raw 286/207 ratio of the Pb-spiked aliqtet. This is the ratio directly fre« t

he «ass-spectrorteter (no fracti»nation* 
17526 DATA correction applied), 
17532 N=2 
17538 CASE 7 
17544 RESTORE 17550 
17550 DATA "$$$$$$Enter the uncertainty in the measured 206/207 ratis of the Pb-spiked aliquot, Enter th

e value in percent and at the 95Z-confidence 11 
17556 DATA or 2-sigHa level. 
17562 N=2



17568 CASE 9
17574 RESTORE 17530
17588 DATA "$$$$$Enter the raw 286/208 ratio of the Pb-spiked alxqiot, This is the ratio directly froa t

he ftass-spectrpaeter (no fractisnation" 
17586 DATA correction applied}, 
17592 N=2 
17598 CASE 10 
17684 RESTORE 17610 
17618 DATA "$$$$$$£nter the uncertainty in the Measured 286/288 ratio of the Pb-spiked aliquot, Enter th

e value in percent and at the 952-confidence* 
17616 DATA or 2-sigMa level. 
17622 N=2 
17628 CASE 12 
17634 RESTORE 17648 
17640 DATA *$$$$$Enter the estimated Pb blank, in nanograMS, This is the blank that applies to the Pb-spik

sd aliquot, not the total sa«ple," 
17646 N=l 
17652 END SELECT 
17658 REDIHS$(N) 
17664 READ S*(») 
17678 H3lpscreen(S$(#),Q,8> 
17676 SUBENB 
17682 ! 
17688 !
17694 Help6:SUB Help6(Para«> ! HELP screen for 205-spiked Pb ratios 
17780 OPTION BASE 1 
17706 N=l
17712 DIH S$(2)U68] 
17718 SELECT Para« 
17724 CASE 3 
17738 RESTORE 17736 
17736 DATA *$$$$$Enter the raw 206/284 ratio, This is the ratio directly froM the Mass-spectroseter (no fr

actionation correction applied," 
17742 CASE 4 
17748 RESTORE 17754 
17754 DATA "$$$$$$Enter the uncertainty in the Measured 286/204 ratio. Enter the value in percent and at

the 95%-confidence or 2-siq«a level," 
17768 CASE 6 
17766 RESTORE 17772 
17772 DATA "$$$$$Enter the ray 286/287 ratio, This is the ratio directly fro« the Mass-spec tmeter (no fr

actionation correction applied)," 
17778 CASE 7 
17784 RESTORE 17798 
17790 DATA "$$$$$$Enter the uncertainty in the measured 286/267 ratio, Enter the value in percent and at

tha 952-confidence or 2-siq«a level,* 
17796 CASE 9 
17802 RESTORE 17888 
178i8 DATA "$$$$$Enter the raw 206/288 ratio, This is the ratio directly froa the Mass-spectroneter (no fr

actisnatian correction applied)," 
17814 CASE 10 
17820 RESTORE 17826 
17826 DATA "$$$$$$Enter the uncertainty in the Measured 286/288 ratio, Enter the value in percent and at

the 952-C3nfidence sr 2-sig«a level," 
17832 CASE 12 
17838 RESTORE 17844 
17844 DATA "$$$$$Enter the raw 206/205 ratio, This is the ratio directly from the ttass-spectrcneter (no fr

actionation correction applied)," 
17850 CASE 13 
17856 DATA "$$$$$$Enter the uncertainty in the Measured 206/205 ratio, Enter the value in percent and at

the 952-canfidence or 2-sigrta level," 
17862 RESTORE 17856 
17868 RESTORE 17874 
17874 DATA "$$$$$Enter the estiMated Pb blank, in nanograMS, This is the blank that applies to the fractio

n actually loaded on the filament,"
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17889 END SELECT
17886 REDIH S$(N)
17892 BEAD S${*>
17898 Helpscreen(S$(*),Q,Q)
17904 mm
17910 !
17916 !
17922 Help7:SUB Help7(Para*0 ! HELP screen for 235-spiked U-ratios FORK
17928 OPTION BASE 1
17934 D!H S$(1H16G]
17948 SELECT Paraw
17946 CASE 6
17952 RESTORE 17958
17958 DATA "$$$$$$$Enter the raw 238/235 ratio (ne fractiGnation-correction applied) frow the U~spiked aliq

U8t "
17964 CASE 7
17978 RESTORE 17976
17976 DATA *$$$$$$$$Enter the uncertainty, in percent and at the 2-siqwa or 95Z-C confidence level, of the

raw 238/235 ratis," 
17982 CASE 9 
17988 RESTORE 17994 
17994 DATA "$$$$$$$Enter the raw 232/230 ratio (no fractionation-correction applied) fro« the Th-spiked ali

q«ot, H
18008 CASE 10 
18096 RESTORE 18012 
18012 DATA *$$$$$$$$Enter the uncertainty, in percent and at the 2-sigwa or 95£~cc>nfide5itf? level, of the

raw 232/230 ratii," 
18818 CASE 12 
18024 RESTORE 18030 
18830 DATA H$$$$$$$$Enter the estiwated uraniuft blank, in nanogra«s, that applies t« the yraniiih-spiked al

iquut,"
18036 CASE 13 
18042 RESTORE 18048 
18848 DATA *$$$$$$$$$Enter the estimated thorium blank, in nanograns, that applies to the ttmriim-spiked al

iquot,"
18054 END SELECT 
18068 REABS${«) 
18066 Helpscreen(S$(*),Q,0) 
18072 SUBEfo 
18078 ! 
18084 !
18090 HelpSiSUB Help8(Para«) ! KELP screen for 233/236-spiked U FORM 
18096 OPTION BASE 1 ! with SAH/SPK ratio known, 
18102 DIM S$(l)tl601 
18108 SELECT Paraw 
18114 CASE 6 
18120 RESTORE 18126 
18126 DATA "$$$$$$$Enter the SaHple-238/Spike-233 ratio, as printed o«t by ANALYST in the Mass-specie

ter data printout," 
18132 CASE 7 
18138 RESTORE 18144 
18144 DATA "$$$$$$$$Enter the uncertainty, in percent and at the 2-sigBa or 95^-cenfidence level, ef the

Sawple-Spike ratio (fpo« ANALYST'S printout)," 
18150 CASE 9 
18156 RESTORE 18162 
18162 DATA "$$$$$$$Enter the raw 232/230 ratio (no fractionation-correctien applied) TproH the Th-spiked ali

quot,"
18168 CASE 10 
18174 RESTORE 18180 
18180 DATA *$$$$$$$$Enter the uncertainty, in percent and at the 2-sioHa or 952-confidence level, of the

raw 232/238 ratii," 
18186 CASE 12 
18192 RESTORE 18198 
18198 DATA "$$$$$$$$$Enter the estiwated uraniuw blank, in nanegraws, that applies to the uraniiw-spiked al

iquot,"
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18234 CASE 13
18210 RESTORE 18216
18216 DATA "$$$$$$$$$Enter the estinated thoriuh blank, in nanogra«s, that applies to the thorium-spiked al

iquot,"
18222 END SELECT 
18228 READS$<«) 
18234 Helpscreen(S$(*),0,0) 
18240 SUBEM) 
18246 ! 
18252 !
18258 HelplOiSUB HelplO ! HELP screen for IN!T!AL-Pb ratios FORH 
18264 OPTION BASE 1 
18278 DIH S$(13)[16I1 
18276 DATA "The INITIAL Pb is the Pb that was present in the nineral or reck at the tine of its formation,

This is distinct frow the laboratory 11 
18282 DATA "Blank-Pb, Enter your estimated values for the 206/284, 207/204, and 268/204 of the Initial Pb

,$The errors that the for« is asking you for" 
18288 DATA 'are the estimated uncertainties (errors) in the above ratios, Note that these errors are to be e

ntered in absolute terns, not" 
18294 DATA "in percent! Ac usual, enter the errors at the 2-signa er 95A~confidep,ce level,$The 206/204-207

/204 error correlatisn is generally pretty" 
18300 DATA "high   if you don't know hoy to calculate the correlation, try a value of 8,9. Qr try the fsnsu

la$ 
18386 DATA "Rho = CE(6/4) A 2 + E(7/4) A2 - E(6/7) A2)/C2*E(6/4)*E(7/4)3$yhere Rho is the 6/4-7/4 error-cerrelati

on, and EC6/4), EC7/4K E(6/7) are the"
18312 DATA "errors in the initial-Pb 286/20',, 2C7/284, and 286/207, respectively,$" 
18318 DATA "If you want the program to calculate the standard Stacey~Kr afters sadel Pb for a particular age, j

ust enter that age and press EXECUTE ," 
18324 DATA "The progran will insert the proper values in the FORH for you to examine and edit, Press EXECU

TE again to accept the sallies,"
18330 DATA $As a final note, if you intend to pod data for this analysis with" 
18336 DATA "several others for a regression line on the Concordia diagram, enter zerses for the errors if 7

OB think that all of the samples have" 
18342 DATA "shared the sane initial-Pb. Only enter nonzero values if you are not pooling data for setfe

ral sanples, or if yis think that"
18348 DATA'the samples really did have different initial-Pb ratios," 
18354 READ S$<«) 
18360 Helpscreen(S$(*),0,8) 
18366 SUBEND 
18372 ! 
18378 !
18384 CtiDEF FNCt$
18398 RETURN " "&FNH$<"CONTINUE")^ " 
18396 FNEND 
18482 ! 
18408 !
18414 HelplliSUB Helpll ! HELP screen for LABDATA files, 
18428 OPTION BASE 1 
18426 DIM 8$(12)[1601 
18432 DATA "$$$$$$$$A LABDATA file is a file on a disk that contains information specific to your labarator

y,$This inforwatien inclsdes the concentrations" 
18438 DATA'and isotope ratios your Pb, U, and Th spikes, your estimated blank-Pb ratios, the uncertainties in

your assigned blanks, and what the typical" 
18444 DATA "nass-fractionation values (in percent per sass- unit) are for your typical ttass-spectrcftster runs

18458 REDIM S$(3)
18456 READ S$(«)
18462 Helpscreen(S$(*),0,8)
18468 !
18474 DATA "k8: U233 Spike Define or redefine isotope ratios and concentration? for a U-233/U-236 Hixed

spike,!"
18488 DATA "kls Pb288 Spike Define or redefine isotope ratios and concentrations for a Pb-208 spike.$" 
18486 DATA "k2; Pb285 Spike Define or redefine isotope ratios and concentrations fer a Pb~235/U~235/Th-23

8 nixed spike,$"
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18492 DATA "k3: U235 Spike Define or redefine isatops ratios and csncent rat ions for a U-235 spike,!" 
18498 DATA "k4i Th230 Spike Define or redefine isotope ratios and concentrations for a Th-230 spike,$" 
18504 DATA "k5i Hass Discr Define typical amounts of rtass-discriftinstiss, in percent per rtass-unit, to b

e expected for typical Mass- spectrometer runs"
18510 DATA "for Pb, U, and Th (together with uncertainties in your estimates)," 
18516 DATA "$k6i Blanks Define typical isotope ratios for Pb blanks, together with uncertainties in

both these ratios and in your estimated Pb," 
18522 DATA "U, and Th asssigned blanks,$k7; Store File Store the currently-defined (including any recent

edits) LABDATA file w disk,*" 
18528 DATA " L Bring a different LABDATA file into «e«ory,$ P Printout

or display the information in the current LABDATfl*
18534 DATA "file.l N Define a completely new LABDATA file and store it on the disk," 
18540 DATA "$ R Change the nawe of the LABDATA file currently in jse," 
18546 !
18552 REDIH S»U2) 
18558 READ S$(f) 
18564 Helpscreen(S*(*),21,l) 
18570 SUBENB 
18576 !
18582 DEF FNBs$ 
18588 RETURN RPT$(CHR*(8),3) 
18594 FNEND 
18600 ! 
18606 !
18612 Helol2;SUB Helpl2 ! ! HELP screen for accessing raw-data files, 
18618 OPTION BASE 1 * 
18624 DIH S*<13H168] 
18638 REDIH S$(3) 
18636 DATA B k8; CATALOG Drv*8 Display a catalog of the disk in the left-hand drive,$kls CATALOG Dr*tl Pis

play a catalog of the disk in the" 
18642 uATA "right-hand drive,*k6; PRINT DATA Print out any disk-catalogs requested, and also the sample

nawss of any datafile loaded into rte«ory,$ B 
18648 DATA "k7: DISPLAY DATA Cancel k6 (use CRT only),$k4! LOAD DATAFILE Load a raw-data file (frcm the

VISICALC program) into wertory," 
18654 READ S$(*) 
18668 Helpscreen(S$(*),21,l) 
18666 DATA "General intonation about Raw-DataFiles;$To use raw-data frow a datafile, you Must first have sto

red the data using the /PF aption fro« the" 
18672 DATA "VISICALC progratt, using the VISICALC 'template' on the PBBAT disk. This 'template' will give you

the correct forwat and colt/mi- headings for" 
18678 DATA "your raw-data files. When you store the raw-data file using the /PF option, wake sure that the c

ursor is at the upper-right, and that yos" 
18684 DATA "specify a lower-right corner that cowpetely includes the raw-data spreadsheet,$The top row of the

raw-data spreadsheet can be used for a fairly" 
18698 DATA "cowplete title (up to 8G characters) for this file, which will appear on the CRT when ycu access

the file fro« within PBWT.$" 
18696 DATA "The raw-data spreadsheet can contain various specifiers in the SAHPLE NAHE colawns (ft and B) whic

h can tell PBDAT how you want the data recced,$" 
18702 DATA "For example, if the characters *205* appear either in a sample nane, or in cohnns A and B with

oat any sanple-data, then samples in that" 
18708 DATA "row and all following rows (or until canceled by another specifier) will be reduced assorting the

uss of a Pb-235/U/Th-230 spike.$" 
18714 DATA"Other specifiers are;**288* Samples assuwad spiked with Pb-208,1*235* Sables assuned spiked w

ith U-235.1*233* Samples assumed spiked" 
18720 DATA" with a «ixed U-233/U-236 spike.$*TU* Samples assimed to be total-spiked for U (and Th),l*PU*

Samples assumed te be spiked with U" 
18726 DATA'und Th) in the sa«e aliquot as the Pb-spiked aliquot,$*SAMSPK* Data for U-233/236 spiked samples

will be in the far« of sa«ple-233/spilte~238 % 
18732 DATA "ratios rather than the raw 233/236 4 233/238 ratios.1*368* Data for U-P33/236 spiked sables wil

1 be in the for« of raw 233/236 and 233/238" 
18738 DATA"ratios.$*L* Use a specific LABDATA file, where the nans of the LABDATA file follows the specif

ier. M
18744 REDIH S$(13) 
18750 READ S$(«)



18756 Helpscreen(S!(*),12,0)
18762 SUBEND
18768 !
18774 !
18788 CleariSUB Clear ! Clear CRT
18786 OUTPUT KBD;CHR!(255HCHR!<75>}
18792 SUBEND
18798 !
13804 !
18810 Form-.SUB Form(Last response!**),Firstchoice,OPTIONAL Helpsub)
18816 OPTION BASE 1
18822 COH /Form/ Prompt!**),Re5Donse!(*),Use(*),Range(*),Nval(*),Escape
18828
18834
18840
18846
18852
18858
18864
18870
18876

18888
18894
18900
18986
18912
18918
18924
18930
18936
18942
18948
18954
18960
18966
18972
18978
18984
18990
18996

General-purpose Form fill-out screen.

K,R, Ludwig, U,S, Geological Survey, July 38, 1985,

The PROHPT$ array contains the prompts or labels of the parameters, 
Ths RESPONSE! array as passed to the subprograa contains the default

responses, and returns any changed responses, 
The USE array determines whether a given parameter can be accessed by

the parameter cursor and changed (8 if forbidden, 1 if OK), 
The RANGE array indicates the minimim 4 ftaximiw permissible values for a

paraaeter, such as 1,16 (other possible restrictions are: 0,0 for any
range, -1,-1 for any string, -2,-2 for Y(es)/N(o)), 

Parameters whose values must be entered by the user before submitting
the FORK are indicated with a passed RESPONSE! of a double question- 
mark (??), 

PROMPT! and RESPONSE! must be dimensioned for string-lengths of no wore
than 36 and from 37 to 40, respectively. 

No nore than 17 choices can fit on the screen st one time, 
The cursor is controlled by either the KNOB, by CONTINUE (increment

parameter)/CONTROL-CONTINUE (decrement parameter), the UP-ARROW and
DOHN-AROy keys, or the SHIFT-OP-ARROW (first oaraketer) and
SHIFT-DQWN-ATO (last parameter) keys.

The PROHPTI, RESPONSE!, USE, RANGE and NVAL arrays must be DJMensiened
or REDIHensioned to the maximum number of parameters to appear sn
the CRT (no more than 17). 

FIRSTCHOICE defines the parameter that the cursor will be er. when the
FORM is entered. ESCAPE becomes 1 if the user escapes frss the FORM
with the ESCAPE softkey, 

The NVAL array contains any numeric responses,19082
19088
19814 !
19020 DIM A!l48]J!t38],C!l50],Cn!!:n,Ci![l],Q$[3},Re5pQn5e in$U7H4e)
19826 HAT N»al= (0) "
19032 Cn!=CHR!(128) ! Nornal
19038 Ci!^CHR!(129) ! !nY3rse-vide«
19844 tscaoe=8
19050 B$=8PT!(" ',38)
19056 C!=RPT$C '58)
19862 0$=Ci$i" H 4Cn$
19868 Nchoices=SIZE(Prompt!,l) ! Number of parameters passed to FORM,
19874 Header=!NT((17-Nchoices)/2) ! Number of blank lines at tap of screen.
19088 FOR 1=1 TO Hchoices ! Find max, prompt-string length.
19086 IF LEN(Prompt!(I)))?romptlength THEN PrQmptlength=LBKPro«pt$(I>)
19092 NEXT I
19098 IF PromptlengthUS THEN Promptlength-15 ! Avoid few dashes in cursor
19104 IF Promptlength<30 THEN Pro«ptlength=Pr8mptlengtn+3
19110 Ptab-INT((36-Promptlength)/2+l) ! TAB position of start of prompt string,
19116 Rtab=INT(Ptab+5+Prottptlength) ! * * H response string,
19122 OFF KEY
19128 FOR 1-1 TO Nchoices ! Fill NVAL array with default numeric responses,
19134 ON ERROR GOTO 19146
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19148 NvalU>=VAL(Response${I))
19146 OFF ERROR
19152 NEXT I
19158 !
19164 BeqinsCONTRQL 1,4;0 ! HOHE key
19170 CONTROL KBBit ! Put CAPS LOCK on
19176 Capslock=l
19182 Clear
19188 FOR 1=1 TO Nchoices
19194 PRINT TABXY(Ptab,I-fHeader}jPrQttpt$(I)jTAB(Rtab);Response$(I)
19200 NEXT I
19206 PRINT TABXY(l,18)i'Use ARROWS, (CTRL) CONTINUE or KNOB to Move cursor";
19212 IF NPAR<3 THEN PRINT ' to different parameters."
19218 IF NOT Helped THEN
19224 P=Firstchoice
19230 WHILE Use(P)=0
19236 P=P+1
19242 END WHILE
19248 Np=P
19254 E» IF
19260 Helped=§
19266 !
19272 Change para«s:PRINT TABXY(Rt8b-l,P+Header)jB$! Blank out response area
19278 ! Rssfore display-forwat for previous paraaeter
19284 PRINT TABXY(Ptab,P+Header);Pro«pt$(P)iTAB(Rtab)iResponse$(P) It ,381
19290 Ll=LEN(Pro«pt$(Np)> ! Add pointer -dashes,
19296 PRINT TABXY(HPtab+Ll,Np+Header)}RPT*("-%HProftptlength-Lm'1 } 1'
19382 InverseiPRINT TABXY(Rtab-l,Np+Header);FNH*tRespQnse$(Np) 11,373)
19308 ! Print response to be changed in inverse video
19314 !

DISP FNH$("ENTER")&" a new value, press "&FNH$( "EXECUTE" )&" when all parameters are defined,"
ON KEY 9 LABEL " ESCAPE" GOTO 1726
IF NPAR=3 THEN ON KEY 4 LABEL " HELP" GOTO 19332

! "new" para«etert

19320
19326
19332
19338
19344 Begin responseiJ=0
19350 A*=tesponse${Np)
19356 !
19362 Get keystroked KBD ALL GOTO Whichkey
19368 QN~KNOB ,95 GOTO 19386
19374 GOTO 19374
19380 !
19386 IF KNGBX>6 THEN
19392 ON KNOB ,1 GOSUB Retrn !
19398 GOTO Bowncursor
19404 ELSE
19410 ON KNOB ,1 GOSUB Retrn !
19416 GOTO Upcursor
19422 END IF
19428 !
19434 Whichkey:K=FNGet key
19440 ON KB3) ALL GCSUB Retrn
19446!
19452 SELECT K
19458 CASE -199
19464 Escaped
19470 Clesr
19476 GOTO Forwexit
19482 CASE -187
19488 Execute pressed=0
19494 GOTO Enter response
19580 CASE -168 "
19506 Execute pressed=l
19512 GOTO EnTer response
19518 CASE-189,-178

! Counter for position in response-string

! Determine code of the key that was pressed

k9 key pressed

ENTER key pressed 

EXECUTE key pressed

! CONTINUE or DO^-ARROW key pressed



19524 GOTO Downcursor
19538 CASE IK-162,0 ! CONTROL-CONTINUE or UP-ARROW keys pressed
19536 GOTO Opcursor
19542 CASE -169 ! SHIFT-UP-ARROW key pressed
19548 P=Np
19554 Np^l
19560 WHILE Use(Np)=0
19566 fcFl+Np
19572 ENlfyHILE
19578 GOTO Change parans
19584 CASE -172 " ! SHIFT-DQHN-ARRQa key pressed
19590 P=te
19596 Np=Nchoices
19602 WHILE Use(Np)=0
19608 Np=Np-l
19614 END WHILE
19620 GOTQ Change parans
19626 CASE -213 " ! INS CHR key pressed
19632 IF J(39 THEN
19638 A*[J+21=A$[J+K491
19644 A*IJ+KJ+n=' *
19655 PRINT TABXY(Rtab+J,Np+Header)jCi$iA$[J+l,J+n4Cn$iA$U+2,363
19656 END IF
19662 CASE -211 ! DEL CHR key pressed
19668 IF J)-l AND J<LEN(TRIH$(A$)) THEN
19674 A$tJ-H]=A$lJ+2]i" '
19680 PRINT TABXY(Rtab+J,Hp+Header)jCi$4A$[J+l,J+lUCn$iA$[J+2,361
19686 END IF
19692 CASE -196r194r190 ! Riqht-arrow, Left-arrow, or BACKSPACE key pressed:
19698 ! Hoye the cursor for the current position in the respanse string,
19704 IF J=-l THEN Begin response
19710 J=J+(K=-194)-(K=-m OR K=-190)
19716 IF J<8 THEN J=0
19722 IF J)37 THEN J--37
19723 ON ERROR GOTO Begin response
19728 PRINT TABXY(Rtab,Np*Hcader)iA$[KJ]4Ci$4A$[J+KJ+l]4Cn*W*[J+2,LE«(A$)]
19729 OFF ERROR
19734 CASE -221 ! CLR LN key pressed- clear the response area
19748 PRINT TABXY(Rtab-3,Npleader); -> "iCHR$U27«T$<' ",3B)
19746 GOTO Begin response
19752 CASE -193 " ! RECALL key pressed - invokes last responses
19758 A=8
19764 FOR 1=1 TO Nchoices
19770 A=A+(Last responsetdX) 1 ")
19776 NEXT I
19782 IF A THEN
19788 ON ERROR GOTO 19812
19794 FOR I=Np TO Nchoices
19880 Response!(I)=Last responseld)
19806 N»al(I)=VAL(Rssponse$U))
19812 NEXT I
19818 OFF ERROR
19824 Firstchoice-Np
19830 GOTO Begin
19836 ELSE
19842 Clunk
19848 GOTO Get keystroke
19854 END IF
19866 CASE -176 ! PAUSE key
19866 PAUSE
19872 CASE -171 ! CAPS LOCK key pressed
19878 Capslock=NOT Capslick
19884 CONTROL KBDiCapslock
19890 BEEP380*300*Capslick,,l
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19896 CASE -204,8,15,31 ! k4, CR.-H, CTL-/, CTL-?i Invoke a HELP subprogram
4 nt\ ft*5 **"* tin«.i^**«*<«*ii«*ii tt* i j

19908
19914
19920
19926
19932
19938
19944
19950
19956
19962
19968
19974
19980
19986
19992
19998
20004
28818
20816
28822
20028
28034
20040
28046
20052
20858
20864
28870
28876
20082
20888
20094
20108 !
28186 CASE <32,)126 !
20112 GOTO Badkey
28118 CASE ELSE
20124 !

J=J+1 !
IF J)40 THEN J=4i
A$[J,J1=CHR$(K) !
IF 1=1 THEN

PRINT TABXY(Rtab-3Jp+Header)i'->"iRPT$( l 
A$=CHR$(K)&C$n,39j

ENB IF
! Print the new character in the response area, followed by a cursor
IF J<38 THEN PRINT TABXY(Rtab-HJ,Np+Header)jAIEJ,JUCi$iA$[H-l,W3&r;n$ 

END SELECT

CASE -204,8,15,31 
IF NPAR=3 THEN 

SELECT Helpsub 
CASE 2

Help2(Np) 
CASE 3

HelpSCNp) 
CASE 4

Help4(Np) 
CASE 5

HelpS(Np) 
CASE 6

Help6(Np) 
CASE 7

Help7(Np) 
CASE §

HelpB(Np) 
CASE 9

Help9 
CASE 18

HelplO 
CASE 11

Helpll 
CASE 12

Helpl2 
CASE ELSE

GOTO Badkey 
END SELECT 
Helped=l 
P=Np
GOTO Begin 

ELS
GOTO Badkey 

END IF

! Re-construct the FORH as left before HELP,

20138
28136
28142
28148
20154
28160
20166
28172
28178

Invalid key - don't do anything

Increment string-position

Define this character of the response-string

',40) ! Clear response area

28184
20190 GOTO Get keystroke
20196!
28202 DQwnc«rsonP=Np
20208 REPEAT
28214 Np^Np+1
28228 IF Np)Nchoices THEN Np=l
20226 UNTIL Use(Np)
28232 GOTO Change paraws
28238!
28244 Upc«rsor:P=Np
20258 REPEAT
28256 Np=Hp-t
28262 IF Np<l THEN Np=Nchoices
28268 UNTIL Use(Np)
20274 GOTO Changejaraws

Hove paraHeter-cur-sor down until on an 
allowed parameter.

Wraparound to paraweter tl,

Hove paraweter-cursor 
allowed parameter,

«p until on an

Wraparound tc last para«eter.



20280!
28286 BadkevjClunk
20292 GOTO Get keystroke
20298!
20304 Enter response;Response$(Np)=TRIM$(A$)
28310 P--tof
20316 Nval(P)=0
20322 IF Resp0nse$(P)OT THEN
20328 Nu«eric=(S
20334 OH ERROR GOTO 20378
20340 Value=VAL(Response$(P)) ! If no error, string is a valid number
28346 Nval(P)=Value
20352 OFF ERROR
20358 END IF
20364 Nu«eric=l
20378 OFF ERROR
20376 Rl-RangeCPtl) ! Hini«u« allowable numeric response
20382 R2=Range(P,2) ! Haxirtsw '
20388 IF Rl=-l AND R2=-l THEN Resp processed ! String response OK
20394 IF RI=-2 AND R2=-2 THEN ! Hust be Y(es)/N(o)
20400 R$--UPC$(Response$(P) 11,11)
23486 IF R$="Y" OR R$-"N" THEN Resppraccsssed
28412 DISP FNH$("YQU HUST ENTEDrai$('Y')&FNH$("OR")4FNEl$("N 11 )&FNH$( 11 FOR THIS PARAMETER")
20418 GOTO Clunkout
20424 END IF
20430 IF NOT Nueric THEN
20436 DISP FNHICYOU HUST ENTER A NUHERIC RESPONSE TO THIS PARAHETER 0 )
20442 GOTO Clunkout
20448 END IF
28454 IF R1OO OR R2O8 THEN
20460 IF Valve<Rl OR Value)R2 THEN
20466 SISP FNH$(VAL$(Value)i" IS NOT WITHIN THE ACCEPTABLE RANGE ('iVALt(Rl)4' - '^AL$(R2)4") '4'FOR THI

S PAtAHETER 8 ) 
28472 GOTO Clunkout 
28478 END IF 
28484 END IF 
28490!
20496 Resp processed:IF Execute pressed THEN Done 
20502!
20508 BEEP 668,,86 
20514 GOTO Downcursor 
28528!
28526 Done:FOR 1=1 TO Nchoices
20532 ! Hust enter a response for parafteters with default responses of 11, 
28538 IF Response$(I)ll,2]="??" THEN Incsftplete 
20544 NEXT I 
20558 Clear 
28556 SUBEXIT 
20562!
20568 IncoHpleteH Check for undefined but essential parameters
20574 DISP FNH$("SORRY- YOU HUST ENTER A VALUE FOR EV£RY')4FNB1${ M ?? H )^FNH$( IIPARAHETER, 11 ) 
28588 Clunk 
20586 WAIT 2,5 
20592 Np=I
20598 GOTO Change para«s 
20604!
20618 Retrn;RETURN ! Duiwy RETURN 
20616!
28622 Clunkout;Chfik ! Response to an invalid entry 
20628 UAIT 2
20634 Response$(P)="?? "&Cn$&RPT$<" ",38) 
20640 GOTO Inverse 
20646! 
28652 Forftexit'SUBEND !                               
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20658 ClunkiSUB Clunk ! Clsnky sound to indicate error
20664! BEEP 258,,i ! for quiet environwents
20670! BEEP 100',2
20676 FOR J=0 TO 2QOQ STEP 200
2S682 FOR 1=1 TO 1 ! Better for a noisy envinnwent
2Q688 BEEP 350G-J,,001
29694 EXT I
20700 NEXTJ
20786 SUBEND
20712 Help9;SUB Help? ! HELP screen for 233/236-spiked U ratios FORH
20718 OPTION BASE 1 ! without 8AH/SPR,
20724 DIM Sf(4H1601
20730 DATA "$$$$Enter the appropriate ratios for the U(Th)-spiked aliquot, uncorrected for any Hass-discriN

ination, If your data towes frow a" 
26736 DATA "wass-spectrimeter running under ANALYST, you should be using the format that asks for the sa«pl

e-238/spike-233 ratio fro« ANALYST'S" 
20742 DATA "double-spike data-reduction option, not this forwat (SHlFT-k7 fro« the initial PBPAT screen to ch

anqe),"
20748 DATA "$Enter the U(Th) blanks, in nanoqraws, that correspond to the LKThJ-soiked aliquot," 
20754 ! * y * 4 
20760 READS$«*) 
20766 Helpscreen{S$(*),G,0) 
20772 SUBEND 
20782 ! 
20792 ! 
20802 RowcoliSUB Rowcol(N,Roy,Col)
20813 Col=4+19*(H-l)
20814 REPEAT
20815 IF Col>61 THEN Col=Col-76
20816 UNTIL Col<62
20817 Row=-4+2#INT((N-l)/4)
20818 SUBEND
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